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ABSTRACT
It is obvious that the intel
message depends strongly on how
only does the intelligibility va
speaker, but also, for a given
speak clearly. Assuming t
intelligibility associated
substantial, detailed knowledge
useful in the development of si
hearing aids. Implications also
environments, improving intellig







ry with the identity of the
speaker, with the effort to
hat the variations in
with such factors are
of these factors could prove
gnal processing schemes for
exist for speaking in noisy
ibility of synthetic speech,
h perception.
The research described in this thesis consisted of three
components. The first component was concerned with
estimating the magnitude of the intelligibility differences
associated with the attempt to speak clearly. Five
listeners with sensorineural hearing losses were tested on
groups of nonsense sentences I spoken clearly and
conversationally by three male speakers as a function of
level and frequency-gain characteristic. The average
intelligibility difference between clear and conversational
speech averaged across speaker was found to be 17 percentage
points. In addition, to a first approximation, this
difference was independent of listener identity, level, and
frequency-gain characteristic. Analysis of segmental-level
errors was, only possible for two listeners, and indicated
that the improvement in intelligibility occurred over all
phoneme classes.
The second component of this thesis consisted of an
acoustical analysis of the differences between
conversational and clear speech. The most salient and
consistent differences were that in clear speech, word and
phoneme durations substantially increased, phonological
modi f i cat ions in the speech mater i als substantially
decreased, and the consonant-vowel ratio substantially
increased, compared to conversational speech. Vowel formant
frequencies and selected short-term spectra also changed in
clear speech, but the change was neither as large or as
consistent as that observed in the other parameters.
Essentially no change was observed in the long-term spectrum
of speech.
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The third component of this thesis was















te to the intelligibility d
al and clear speech. The
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with computer processing (
ry high quality) and intelli
me procedure and impaired lis
t component. The intelligib
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ially returned to levels
speech after the processing
original speaking rates.
a strong interdependence
ith differences in speaking


























s between clear and
conversational speech (e.g., phonological modifications or
CV-ratio). Therefore, future studies that attempt to relate
intelligibility differences to acoustical differences
between clear and conversational speech will have to take
these interdependencies into account.
Thesis Supervisor: Nathaniel I. Durlach
Title: Senior Research Scientist
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ORGANIZATIONAL NOTE
It has become customary in the Communications Biophysics
Group to write theses in a form (albeit not a length)
amenable for submission as papers to the Journal of the
Acoustical Society of America.
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SPEAKING CLEARLY FOR THE HARD OF HEARING I:
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dditional material, a negative
speaking rate, and positive
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with consonant strength and precision.
Bilger, Hanley, and Steer (1955) selected 88 talkers from
a sample of 555 talkers on the basis of extreme
intelligibility and lack of intelligibility on a
multiple-choice word test. Listeners heard (multiple-choice
word) test materials recorded by these talkers mixed with
"high level" noise. A number of measurements were performed
on the test materials for each talker; it was found that
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ove variables are correlated with
worthwhile to discuss studies that
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variations in speaking rate achieved by
instruction have been studied using
administered to normal hearing listeners
1971; Berry and Ericson, 1973). Higher
associated with decreased comprehension









following rap.id speech. However, it
in speaking rate achieved naturally a
pronunciation differences (Oshika et
is likely that changes
re also associated with
al., 1975).
Aaronson, Markowitz, and Shapiro (1971) demonstrated that
artificially deleting pauses between digits in a
digit-recall task hampered subject performance more
adversely than simple time compression (Fairbanks et al.,
1954) of the digit sequence. This result suggests that
pauses in continuous speech may serve the function of
providing time for the perceptual processing of the
preceding speech.
Finally, numerous techniques have been
artificially alter speaking rate. (F-airbanks
and Gerber, 1972; Portnoff, 1978; Malah, 1979)
of such schemes have generally concentrated o
of normal-hearing listeners to perceive
compressed) speech. Schon (1970) reviewed
studies concerned with the effect of
manipulation obtained with the Fairbanks
intelligibility and described a study of his
the effect of rate was examined for several
of hearing and aged listeners. The intellig
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chosen to match the
Using the Modified
Rhyme Test, Hecker found that the intelligibility of the
i
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more intelligible speaker wa-s 83% at 4 dB S/N and 51% at -4
dB S/N. The intelligibility of the less intelligible
speaker was 78% at 4 dB S/N and 43% at -4 dB S/N. After
processing, Hecker was able to increase the intelligibility
of the less intelligible speaker to 81% and 47% respectively
- a small though apparently statistically significant
increase. The fact that Hecker was not able to match the
intelligibility of the more intelligible speaker suggests
that his processing may have degraded the signal and/or that
the CVR is not an important factor governing the
intelligibility of all consonants.
The above studies suggest that an individual can increase
his intelligibility
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1980). The intelligibility
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filtered speech an average i
substantial improvements were
speech. Acoustic analysis of
aled that clear speech was
speaking - rates, increased
vowel-formant frequencies that
hetical target values. Another
effects of speaking clearly
ial (described below) presented
eners unprocessed, and sharply
(Picheny, Durlach, and Braida,
of the unprocessed clear and
gh (> 95%). However, for the
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that substantial increases in intelligibility can exist when
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an individual attempts to speak clearly, and that these
increases in intelligibility are associated with numerous
changes in the acoustic speech waveform.
EXPERIMENTAL DESIGN
Object i ve
The goal of these experiments was to estimate the
magnitude of the intelligibility differences between
conversational and clear speech for a number of
hearing-impaired listeners as a function of presentation
level, frequency-gain characteristic, and speaker.
Presentation level and frequency-gain characteristic were
varied because they are known to substantially affect
intelligibility for the hearing impaired. It was felt that
it was important to examine the sensitivity of the
intelligibility differences between clear and conversational
speech to such simple variables as a check on their
robustness.
Test Materials
Listeners were tested on groups of 50 nonsense sentences
similar in structure to those described by Gaitenby and Nye
(1974). Sentence material (rather than words or nonsense
syllables) was used to permit the speaker to manipulate
PAGE 19
prosodic and phonological variables when speaking clear
and conversationally. 'Nonsense sentences were used
listener errors would be less context dependent and hen
easier to analyze; also, it was easy to automate the
construction. The sentences were constructed to confo










(adj) noun (auxiliary verb) verb (preposition)
noun
Pa.rentheses surround parts of speech that were randomly
included in some sentences but not others to increase the
amount of intersentence variation. For additional variety,
both plural and singular noun and verb forms were employed,
and past and present tenses of verbs; however, each sentence
was required to be gramatically correct. In addition, only
verb-preposition pairs occurring in normal declarative
English sentences were included.
Adjectives, nouns, and verbs were selected from lists of
one and two syllable words obtained from the Brown corpus
(Kucera and Francis, 1964). The ratio of one- to two-
syllable words was arbitrarily chosen to be 4:1. Only words
occuring more than four times per million (in the Brown
corpus) were selected in an attempt to exclude unfamiliar
words from the test sentences. Intelligibility was measured
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by scoring the numbers of adje
identified correctly by the list
incorrect if a single sound in
mis-identified. However, if the
plural or past tense suffix (-s,
still marked as being correct.
with key words underlined is shown
composition 'of the key words i
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Durlach, 1979; Picheny
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o is hearing impaired.
the effects of s
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professional training,
clear speech. MM had
een on debating teams.
ce recording clear and
on with other studies
, Durlach, and Braida,
al practice speaking to
MS had participated in
peaking clearly and
conversationally on plosive consonants (Chen,
Recording Procedure
Recordings were made in an anechoic chamber using a TEAC
1980).
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A typical intelligibility test consisted of 50 sentences
and was constructed as follows. The list of 50 sentences
was broken into groups of ten sentences each and recorded
on different days. Level normalization across sentence
groups was performed by first obtaining the average level
for each group of ten sentences. The average level of a
group of ten sentences was defined- to be the average of the
peak levels of each of the ten sentences measured in dB on a
Ballantine RMS meter Model 320 (averaging time of .2
seconds). The average levels of the groups of ten sentences
were equalized, and the five groups were dubbed onto the
test tape.
Impaired Listeners
Five listeners with stable senorineural hearing loss
participated in these experiments. Descriptive information
is presented in Table 3. Air conduction thresholds and
loudness discomfort thresholds as measured in the laboratory
(Bustamente, 1981) are presented in Figure 1. Bone
conduction and tone decay tests did not reveal any
conductive or retrocochlear components to any of the
listeners' hearing losses.
Test Conditions




chosen: orthotelephonic (ORTH) a
level (OMCL). Both of these
investigated by Lippmann, Braida






























and Durlach (1981). In
rials were presented with a
ic. The OMCL system was
t listen to running speech
Hz, 630-1250 Hz, 1250-2800
the listening level in each
highest level comfortable for long-term
frequency-gain characteristic was defined as
he listener-selected speech levels to the
the orthotelephonic system as a function of
hese-experiments "running speech" consisted
sentences alternately read conversationally
and clearly by all three speakers.
Three presentation levels were selected:
most-comfortable-level (MCL), maximum listening level (MAX),
and 10 dB below MCL (MCL-10). For MCL, the listener was
instructed to adjust the level of input speech to maximize
intelligibility while maintaining long-term listening
comfort; for MAX, the listener was instructed to set the
input level to the highest level at which he would be
willing to listen'to 50 sentences (one test list). Both MCL
and MAX were chosen for each speaker and speaking mode
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separately by having the subject
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above, a set of 12 add
listener (Figure 3).
retested at MCL
main body of experiments described
itional tests was administered to each
Specifically, each 'listener was
for all speakers, frequency-gain
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characteristics, and speaking modes. This procedure not
only provided additional experimental data at MCL (thus
permitting more detailed experimental analysis at this
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Levels and Frequency-gain Characteristics




























5, and the MCL









essentially indistinguishable from an ORTH system, and
*HS had also been a participant in the experiments described
in Lippmann, Braida, and Durlach (1981). In those
experiments, he chose substantially more high frequency
emphasis (15dB) than in these experiments. Comparison with
these data and Lippmann's data suggest possible reasons for
the change (besides differences in the speech materials used
in system selection) are a degradation in HS's low frequency
hearing, and a reduction in tolerance for high intensity





























was not tested with an OMCL system. The MCL gains for a
given listener are generally quite similar across speaking
mode and speaker. Two listeners (MF, VF) selected MAX
levels within a few dB of their MCL's.
Experimental Results
All five listeners adapted quickly to the test procedure.
MF, VF, and LF chose to write their responses, while GC and
HS elected to repeat back the sentences. The subjective
impressions of the listeners were that the clear speech was
more intelligible than the conversational speech, but
somewhat tedious to listen to because of a greatly reduced
speaking rate. Most listeners commented that the
conversational speech was spoken somewhat quickly.
Occasionally a listener would complain that a particular
sentence was somewhat long (in terms of number of words),
but the complaint was infrequent.
The responses of GC, HS, and LF contained a substantial
number of word omissions. For certain of the conversational
speech tests, word omissions accounted for more than 50% of
the errors. The responses of MF and VF contained relatively
few word omissions. Excluding word omission errors, typical
word errors for all listeners primarily arose from phoneme
deletions (e.g., plot--> pot) and phoneme substitutions
(plot--> clot). There were essentially no phoneme
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insertions.
Intelligibility scores for all five listeners and all
test conditions are shown in Table 5. Analysis of variance
(Winer, 1963) was performed on
GC, and HS to determine
interactions. LF's data wer
analysis because she was only
(In general, her performance wa
under the ORTH system.) The
analysis was a single test scor
Data at MCL were obtained by a
the main experimental body w
supplemental tests. The arcsine
data to stabilize the variances
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indicated with an asterisk.
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proportion of the variance:
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ysis are shown in Tab
ignificance level > .9
The proportion of va
ported. Although severa
e statistically signif
ractions account for a
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substantial portion of the variance accounted for by Mode,
combined with the relatively low proportion of the variance
accounted for by interactions of the other effects with
Mode, indicates that substantial differences can exist in
intelligiblity between conversational and clear speech, and
that these differences are to a first-order approximation,
independent of listener, speaker, level, and system. The
average increase in scores that can be attributed to
speaking clearly is 17 percentage points.
Interactions with mode that were small but statistically
significant were Mode x Speaker and Mode x Listener. Figure
6 displays the Mode x Speaker interaction. Speaker MM is
the most effective at speaking clearly; MP produces the
smallest distinction between conversational and clear speech
(and has the most intelligible conversational speech), and
MS produces the least intelligible speech overall. Figure 7
displays the Mode x Listener interaction. Listener VF shows
the smallest effect of mode (13 percentage points) and MF
the greatest (22 percentage points). No obvious difference
in performance between listeners with flat losses (MF, VF)
and sloping losses (GC, HS) as a function of speaking mode
were observed.
There were several




















Figure 8. The intelligibil
with flat audiograms (MF, VF)
0 dB level decrease relative
.both listeners with sloping






sloping-loss listeners at the MAX level were similar
scores obtained at MCL
average MAX levels r
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of speech information as much as for listeners with flat
losses.
The data from the other significant interactions can be
summarized in two figures: System x Speaker x Listener
(Figure 9), and System x Speaker x Level (Figure 10). As can
be seen from Figure 10, only two of the impaired listeners








OMCL frequency-gain characteristic. Intellig
for GC were not substantially affected by
characteristic, and scores for VF actually
examining the reason for this decrease it a
had less speech energy above threshold for
than the ORTH system. By examining her OMCL
characteristic and her MCL gain (Figure 5 and









was to reduce th
















Table 4) it is
levels of the





hearing impaired listeners. The absence of substantial
improvements in intelligibility for two of the listeners
(VF, GC) may simply be manifestations of their losses (all
hearing impaired listeners do not benefit from
high-frequency emphasis), the frequency-gain characteristic
selection procedure (enough work has not been done on
OMCL-type characteristics to show they always improve
intelligibility) or the test materials (Pascoe claimed that
differences in intelligibility as a function of gain
characteristic were dependent on his choice of test
materials). Speaker x Level x System effects were small and
may just reflect biases induced by having one measurement








Learning Effects and Intelligibilty
In every type of intelligibility task, a listener's
performance tends to improve as he becomes more familiar
with the test materials. Although each listener in this
study was exposed to the test materials before actual
testing proceeded, the amount of training was not extensive
(two test lists for each speaker, speaking mode, and
frequency-gain characteristic were administered at MCL for
practice). It is therefore important to determine the
magnitude of any learning effects occuring over time. Since
two observations per test condition were made at MCL, once
at an early stage of the experiments, and once at a latter
stage, it was possible to apply analysis of variance to
estimate learning effects. The input to ANOVA was a single
MCL test score at one of two points in time (early or late)
for a single speaker, gain-characteristic, and speaking
mode. Again, the five-way interaction term was used in
significance testing. Statisticaly significant effects were
seen in the Trial x Listener x System interaction (Figure
11). Listeners MF and VF showed substantial improvements (10
percentage points) over time for the OMCL system and
listener GC showed a similar magnitude of improvement for
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essentially independent of each other.
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homogeneous group of listeners was employed,























































































characteristics in clear speech to
differences.
Percent correct scores for words as a function of word
position in the sentence were computed for sentences without
adjectives (referred to as Type 1 sentences) and with
adjectives (Type 2) for all data at each listener's MCL and
ANOVA was applied to determine significant effects. ANOVA
revealed that many main effects (mode, listener, speaker)
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were significant. However, this section will confine
discussion to those main effects that statistically
interacted with word position (i.e., whose effect was
dependent on word position in the sentence).
For Type 1 sentences, significant interactions with word
position were found for Mode, Speaker, Speaker x System, and
Listener. For Type 2 sentences, significant interactions
with word position were found for Speaker and Listener, and
word position itself was a significant effect. Except for
the latter effect, however, no interaction or effect in Type
1 or Type 2 sentences with word position accounted for more
than -3% of the variance, suggesting none of the interactions
with word position were very dramatic.
Figure 13a contains the Mode x Position interaction for
Type 1 and Type 2 sentences. Only the Type 1 interaction was
significant. Note that the adjectives were substantially
more intelligible than the nouns and verbs. This may
reflect the fact that there are fewer adjectives than nouns
or verbs in English, reducing the number of listener
alternatives, or that the prosodic structure of Type 2
sentences is such that the listeners' attention is directed
towards the adjective. In Type 1 sentences, the smallest
intelligibility difference across speaking mode is seen in
sentence final nouns. This effect, which one might
attribute to a difficulty on the part of a speaker in
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maintaining extreme clarity over the" course of an entire
sentence, is not seen in Type 2 sentences, inconsistent with
such a hypothesis.
Figure 13b contains the Speaker x Position interaction.
In Type 1 sentences, the verb for MM is least intelligible,
while it is most intelligible for MS. In Type 2 sentences,
the order of decreasing intelligibility with word position
was adjective, verb, nouns. It is conceivable that such
error patterns result from differences in characteristic
stress patterns associated with different speakers. Again,
it should be pointed out that the actual difference in error
patterns is not very large. It will be interesting in
future work to examine the stress patterns of the sentences
to see if they are consistent with the speaker and position
interaction.
Figure 13c shows word position errors for all four
listeners. In Type 1 sentences, the two flat loss listeners
(MF, VF) have slightly lower scores for words in
sentence-final position than in the other two positions,
perhaps resulting from a drop in the speaking level at the
end of the sentences. Again, however, such an effect is not
seen in the Type 2 sentences. Not including the adjective,
three of the listeners (MF, VF, HS) achieve the highest
scores for the verb in Type 2 sentences; only GC shows
higher scores for the nouns. This may suggest that GC
PAGE 37
employs a different strategy than the other listeners for
for processing the sentences. It should be pointed out that
other variables, such as the richness of the sentence
structure employed in the construction of the nonsense
sentences, may be confounding the analysis. Also, given the
small percentage of the variance accounted for by most word
position errors, the significance of a detailed study of
word position errors is questionable.
Two-Syllable Word Errors
Listeners were tested on both
words, though the ratio of
two-syllable words was 4:1 and
above primarily reflect performa
The small number of two-syllable
types (spondees, monosyllables w
other two- syllable words) makes
In general, however, trends obs
correct scores were very similar
words, though average two-syl
approximately 10-15 percentage
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by the corresponding frequency of occurence of e
and grouped into categories differing across
articulation. The different classes that were
were: fricatives, plosives, semivowels, nasals,
In the other analysis, confusion matrices were
for the following 24 consonants /p, t, k, b, d, g
sh, v, dh, z, zh, ch, jh, m, n, ng, w, r, y,
sequential transmitted information (SINFA) (Wang
1973) was computed using the features defined
(similar to those used by Miller and Nicel
Consonant deletions were omitted from this type
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VF, the class of sounds with the largest percentage of
deletions relative to the total number of errors was
semivowels (43%); however, substantial numbers of deletions
also occurred for plosives (31%), fricatives (28%), and
nasals (33%). There was less of a tendency to delete sounds
in clear speech (29%) than in conversational speech (38%),
but no Mode x Deletion x Phoneme-Class interactions were
observed.
Table 9 presents the results
perception. Average relative
the major features identifi





SINFA analysis on feature
formation transmitted for
by SINFA is reported.
atures sonorant, voicing,
place, and obstruent (sibilance was omitted because its
overall contribution to transmitted information was usually
less than 1%) revealed significant Feature and Feature x
Mode interactions. The Feature x Mode interaction is shown
in Figure 16. Perception of sonorance and voicing is better
than perception of frication and place; but there is a
general improvement in percent transmitted information
across all features. As stated above, one must be cautious
in the interpretation of these results because of the
substantial number of phoneme deletions that occurred and
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advances in technology have permitted exploration of new
types of signal processing schemes for hearing aids that
previously would have been impossible to implement and test.
Unfortunately, these attempts to improve on the basic
hearing aid (which is merely a frequency-dependent
amplification system) have so far proved unsuccessful
(Lippmann, Braida, and Durlach, 1981 ; Reed, Hicks, Braida,
and Durlach, 1978). It is hoped that studying the
strategies people use when speaking clearly will provide new
ideas for processing speech to increase intelligibility for
hearing-impaired listeners.
The most disappointing aspect of this study was the
difficulty in analyzing segmental-level errors because of
word and phoneme omissions by the listeners. Although the
listeners were urged to respond even if they were unsure of
the answer, it appeared that some listeners were simply
unable to respond in such a case. The use of tests with
closed response sets (Miller and Nicely ,1955), or tests in
which the listener only has to identify one word per
sentence (as in the SPIN test, Kalikow and Stevens. ,1977),
might be required in future work on clear speech in order to
might yield more information on segmental-level errors.
There are a number of additional questions that should be
addressed in future work. All phoneme-level error analyses
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simplifying the test procedure.
To summarize, the above results indicate that substantial
increases in intelligibility can occur when an individual
attempts to speak clearly to an impaired listener. These.
increases were found to be essentially independent of
presentation level, frequency-gain characteristic, and the
identity and loss of the impaired listener. At a more
detailed level of analysis, improvements seem to occur for
all classes and types of phonemes. Future papers will
discuss acoustical differences between clear and
conversational speech, and attempts to relate acoustical






D., MARKOWITZ, W., and SHAPIRO, H.
on and Immediate Recall of Normal and




ABRAMS, M.H., GOFFARD, S.J., MILLER, J., SANFORD, F.H., and
STEVENS, S.S. (1944). "Speech Intelligibility in Noise,"
ORSD Report 4023.
. and ERICSON, R.L. (1973). "S
Children's Comprehension of No
Speech and hearing Research 16,367.
BILGER, R.C., HANLEY, T.D
Further Investigation of
Variables and Speech Inte
SPECDEVCEN Project 20F8.









Tests," Journal of Speech
"Multiple-Choice Intelligibility










Li mi ti ng
Impa i red
CHEN,






and Conversational Speech at














FAIRBANKS, G., EVERITT, W.L., and JAEGER, R.P. (1954).
"Method for Time of Frequency Compression-Expansion of
Speech," IRE. Trans. Audio. AU-2, 7.
GAITENBY, J.H. and NYE, P.W. (1974). "The Intelligibility
of Synthetic Monosyllabic Words in Short, Syntactically
Normal Sentences," Haskins Laboratory Status Report of











74). "A Study of the Relationships
Vowel Ratios and Speaker
unpublished Ph.D. Thesis, Stanford
J., REYNOLDS, E. and































n with a Closed Respon
68.
"IEEE Recommended







Cons on a n t a
J. Acoust
,
Practices for Speech Quality
and Electroacoustics AU-17,
KALIKOW, D., STEVENS, K.N., and ELL
"Development of a Test of Speech Intell





















. and FRANCIS, W.N.
f Present Day American Engl
ersity Press.
R., BRAIDA, L.D., and
Multichannel Amplitude
ion for Persons with Se








MALAH, D. (1979). "Time-Domain
Bandwidth Reduction and Time Sca









MILLER, G.A. and NICELY,
Perceptual Confusions Among







OSHIKA, B.T., ZUE, V.W., WEEKS,
J. (1975). "The Role of P
Understanding Research," IEEE T





















J. Pysch. Res. 1, 65.



















N.I. (1979). "Speaking Clearly
" Paper Presented at the 97th
Am., Cambridge, Ma.
RLACH, N.I., and BRAIDA, L.D. (1980).
y: Intelligibility and Acoustic
Nonsense Sentences," Paper Presented at



























lie Effect of Frequenc








y Lowering on Con
the 95th meeting
. "Talker Variation as





So n a n t
of the
SCHON, T.D. (1970). "Effects of Speech
Time-Compression and Expansion on Norma









and GERBER, S.E. (1972).
of Speech," Proc. Conf.
"Pitch Synchronous Time














"Speech Intelligibility in Noise
Effects of Hgh Frequency
Ph.D. Thesis, Dept. of Audiology,
L.A., and HEARSEY, E.L. (1944).















TOLHURST, G.C. (1957). "Effects
Articulation Changes on Intelligibility,













and BILGER, R. (1973) "Consonant Confusions in
Study of Perceptual Features," J. Acoust. Soc.
1248.
, HECKER, M.H.L., STEVENS, K.N., and WOODS, B.
Iligibility Test Methods and Procedures for
Speech Communication Systems Section IV:
1 Ratio and Speaker Intelligibility," Report
677 Decision Sciences Laboratory, Electronics
on, Air Force Systems Command.







Her temple strived for the planter.
Her blond shore grins at her manner.
A northern wake throws at your surge.
Our deaf ads traced my ants.
Your better pearl sticks the thresholds.
Their growths would rip my vectors.
Their pail bails my tone.
My witty metal should blame his luck.
The new cross must encngae the language
Our egg waits for his export.
TABLE 1

































































































































MCL MAX NCL MAX MCL MAX
HS L F





























































MS CONV 99 99 100 108
MS CLR 100 100 101 107
Presentation levels (in dB) associated with
frequency-gain characteristics in the experments.







of the experiment, she
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for all listeners (first column)
column). For MCL, test
and
and retest























































































































SQUARES SQUARE DF F w (%) FACTOR
2.8966 1.4483 2 190.6* 11.1 LE
1.7247 0.3623 2 113.5* 6.9 SP
0.0604 0.0151 4 2.0 .1 SPxLE
10.0945 3.3648 3 442.7* 40.6 LI
2.0368 0.3395 6 44.7* 8.1 LIxLE
0.1703 0.0284 6 3.7* .5 LIxSP
0.2190 0.0183 12 2.4 .5 LIxSPxLE
0.4787 0.4787 1 63.0* 1.9 SY
0.0326 0.0163 2 2.1 .1 SYxLE
0.0600 0.'0300 2 3.9* .2 SYxSP
0.1018 0.0254 4 3.3* .3 SYxSPxLE
0.6245 0.2082 3 27.4* 2.4 SYxLI
0.0897 0.0150 6 2.0 .2 SYxLIxLE
0.1730 0.0283 6 3.8* .5 SYxLIxSP
0.0318 0.0026 12 .3 -- SYxLIxSPxLE
4.6388 4.6388 1 610.4* 18.7 MO
0.0126 0.0063 2 .8 -- MOxLE
0.5127 0.2564 2 33.7* 2.0 MOxSP
0.0838 0.0210 4 2.8 .2 MOxSPxLE
0.1552 0.0517 3 6.8* .5 MOxLI
0.0615 0.0102 6 1.3 .1 MOxLIxLE
0.0877 0.0146 6 1.9 .2 MOxLIxSP
0.1099 0.0092 12 1.2 .1 MOxLIxSPxLE
0.0047 0.0047 1 .6 -- MOxSY
0.0403 0.0201 2 2.6 .1 MOxSYxLE
0.0095 0.0047 2 .6 -- MOxSYxSP
0.0152 0.0038 4 .5 -- MOxSYxSPxLE
0.0264 0.0088 3 1.1 -- MOxSYxLI
0.1126 0.0188 6 2.5 .3 MOxSYxLIxLE
0.0439 0.0073 6 1.0 -- MOxSYxLIxSP
0.0912 0.0076 12 --- -- MOxSYxLIxSPxLE
24.8004 0.1734 143 TOTAL
TABLE 6
Analysis of variance of main keyword errors. F ratios whose
significance is greater than .95 are marked with asterisks.




































































































































































































































































































































































































Average relative information transmitted
by the final iteration of SINFA analysis.





























10,2 310 10 1'






































































| 1 | | 2 | | 3 I
| CONV || CLR || CONV |
I I1 || 12 || 13 |
I SL1 || SL2 II SL3 |
I 7 I| 8 || 9 I
| CLR || CONV || CLR I
| 13 || II || 12 |
| SL1 || SL2 || SL3 |
| 13 || 14 || 15 I
| CONV | CLR || CONV |
1 12 || 13 || I1 |
| SL5 || SL6 || SL7 |
| 19 || 20 || 21 |
| CLR || CONV || CLR I
1 I3 || 12 || Il |
| SL3 || SL2 I| SL1 I
I 25 || 26 || 27 I
| CONV || CLR || CONV I
1 2 || I1 || 13 
| SL3 || SL2 || SL1 |
1| 31 || 32 | 33 |
I CLR || CONV || CLR |
I Il || 13 || 12 1





















































-- nth Intensity (12-->LO in text)
-- nth Sentence List associated
with Ith speaker
Note: When repeating the presentation of a sentence list,
the order of the sentences will be permuted.
| 4 || 5 H 6 |
I CLR || CONV || CLR
1 I2 || 13 || Il
| SLI || SL2 || SL3
I 10 || 11 || 12
| CLR || CONV || CLR
| I1 || 12 || I3
| SL5 || SL6 || SL7
I 16 || 17 I| 18
| CONV || CLR || CONV
1 I3 1| Il | 12I
| SL5 || SL6 || SL7
| 22 || 23 H 24
| CONV || CLR || CONV
I I1 I| 13 | 12I
| SL3 || SL2 || SL I
1 28 || 29 || 30 1
| CONV || CLR || CONV
1 I3 || 12 Il



























4 11 5 || 6 1
I CLR || CONV I| CLR I
I S3 |S S3 || S1 |
| SL8 Ii SL8 II SL3 |
1 1| 2 || 3 1
I CONV || CLR || CONV I
I S1 || S2 | S3 I
I SL4 |-SL4 II SL4 I
7 I| 8 |I 9 I
I CLR I| CONV || CLR I
| S3 || S2 || Si I








CLR -- Clear Speech
ORTH -- Orthotelephonic
Characteristic

















nth Intensity (12-->LO in text)
nth Sentence List associated with
Ith Speaker
Each of the ab
corresponding
ove experiments
day in the main
was performed after
body of experiments.
Note: When repeating the presentation of a sentence list,



















































































Figure 6. Intelligibility scores as a function of speaking mode
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Figure 7. Intelligibility scores as a function of speaking mode


















Figure 8. Intelligibility scores as a function of presentation
level for all four listeners.
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MF VF GC HS
LISTENER
Figure 9. Intelligibility scores as a function of listener and







































Figure 10. Intelligibility scores as a function of presentation
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NUMBER OF CORRECT RESPONSES PER WORD
Figure 12. Probability of the number of correct
responses per word summed across listener
observed in the intelligibilty tests ( 0 ) and
calculated from percent correct scores (0) in

















ADJ NOUN VERB NOUN
TYPE 2 SENTENCE
Figure 13a. Intelligibility as a function of word
position and speaking mode for type 1 and















Figure 13b. Intelligibility as a function of word
position and speaker for type 1 and type 2































Figure 13c. Intelligibility as a function of word
position and listener for type 1 and type 2
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FRIC PLOS SEMI NASAL VOWEL
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Figure 14. Percent phonemes correct scores as a function
























FRIC PLOS SEMI NASAL VOWEL
PHONEME CLASS
Figure 15. Percent phonemes correct scores as a function
of phoneme class and frequency-gain characteristic for
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SONOR VOICE OBSTR PLACE
ARTICULATORY FEATURE
Figure 16. Percent information transmitted from SINFA
analysis as a function of articulatory feature in


























SPEAKING CLEARLY FOR THE HARD OF HEARING II:
ACOUSTIC CHARACTERISTICS OF CLEAR AND CONVERSATIONAL SPEECH
INTRODUCTION
General Remarks
The first paper of this series (Picheny, Durlach and
Braida, 1981) presented evidence that substantial
intelligibilty differences for hearing-impaired listeners
exist between nonsense sentences spoken in a conversational
manner and spoken with the effort to speak clearly. Given
that substantial intelligibility differences exist, it is
important to document the acoustic differences between the
two types of speech and understand the contribution of these
differences to the differences in intelligibility. This
paper will present acoustical analyses of the nonsense
sentences used in the above experiments, with emphasis on the
key words that were scored in the intelligibility tests.
Mater i a ls
Conversational speech can be defined as
arises between people in everyday conversat
be contrasted with clear speech, defined as
arises between people in a difficult communi
e.g., in a noisy environment, or when
hearing-impaired listener. Fifty nonsense
the speech that






clearly and conversationally by 3 male speakers served as the
data base for this analysis*. The sentence structure,
recording, and level normalization procedure used were
described in Picheny, Durlach, and Braida (1931). A list of
the sentences with the key ("content") words underlined is
given in Appendix A; note that plural and past-tense suffixes
were not scored in the intelligibility tests. Appendix B
describes the phonemic composition of the key words based on
a dictionary pronunciation of each word. The sentences were
phonetically labelled by combining information from the
following three sources:
1) Aural repetitions of each sentence.
2) Spectrogram of each sentence.
3) Computer derived parameter display of each sentence
including the speech waveform, formants and
fundamental frequency, overall RMS energy, energy
at the output of three bandpass filters, and two
measures of spectral shape. Figure 1 contains a
typical display. Appendix C contains a complete
*Note that none of these sentences were ever actually used in
the intelligibility tests. It was felt that for the purposes
of acoustical measurements, the same set of sentences had to
be employed across speaker and speaking mode, but that a
listener should not be tested on six repetitions of a set of










Labelling criteria were similar to those described in the
literature (Peterson and Lehiste, 1960; Umeda, 1975, 1977;
Zue, 1976; Klatt, 1975). The phonetic labels for all three
speakers- and both speaking modes were aligned with a
dictionary pronunciation of each sentence to facilitate
comparisons of the same phoneme in the same environment




three broad categor i
discussion, it was useful to group the
the clear and conversational speech into
es:
1) Prosodic - Changes
insertions of pauses;
2) Phonological - Inser
changes of phonemes
actually spoken in a
3) Phonetic - Changes i
individual sounds; e.
etc.
in tempo and intonation;
phoneme durations.
tions, deletions, and feature
that occur when a word is
sentence.
n the acoustic properties of
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arbitrary; e.g., an
"phonetic" change) will
in duration (a "prosod
he interactions among th























to quantitatively describe the changes along
f dimensions, a set of specific measurements
To capture prosodic changes, measurements w
peaking rate, pause and FO distributions,
of individual speech sounds. To capt
1 changes, counts were made of the number
of specific phonological phenomena. To capt
anges, long and short term RMS spectra, form
and amplitudes of individual consonants
measured. These measurements are logical fi
are by no means exhaustive.
Before the actual measurements are presented, it is
instructive to describe some of the differences between clear
and conversational speech using a spectrographic example.
Figure 2 shows the sentence, "His quick world must pass in a
flag", spoken conversationally and clearly by MM. Broad
phonetic transcriptions are displayed below the spectrograms.
The most obvious difference between the two sentences is that

















conversational sentence. The difference in duration is
accomplished both by adding pauses (e.g. between "pass" and
"in") and by ~increasing durations of speech sounds (e.g. /s/
in "pass", /ae/ in "flag"). Phonological differences
encompass vowel reduction (/I/ in "his") and stop burst
deletion (/d/ in "world", /t/ in "must"). Phonetic
differences include changes in the amplitudes of sounds (/f/
in "flag"), changes in formant frequency movements (/3 / in
"world"), and changes in the location of spectral maxima (/s/
in "pass"). The purpose of the following discussion will be




In general, all detailed acoustic measurements were made
on the clear and conversational speech of all three speakers.
Although data for all three speakers will always be
presented, unless there were large differences between
speakers, remarks will be confined to trends common across
all speakers.
Figure 3, reproduced from P
(1981), contains the average



















speech was most intelligible; MP had the
ligible conversational speech; and MS was 1
ligible overall. Though the sentences analyzed
never actually used in the intelligibility tests,
representative of the sentences actually employed
tests. It is important to keep the rela
ligibility of the speakers in mind when examining
wing data to attempt to gain some insight into
tical differences that most strongly contribute to














Average speaking rates for each speaker in words/minute
are shown in Table 1. They range from 160 to 200 wpm for
conversational speech and from 90 to 100 wpm for clear
speech. The conversational speaking rates _are much higher
than those usually observed in natural speech (140 wpm;
Abrams, 1944 ; MacClay and Osgood, 1967). However, the usual
measurements include hesitation and breath pauses, not
present in these materials, and hence would tend to yield
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Previous studies have shown that when a speaker is asked
to decrease his speaking rate, his strategy is to insert more
pauses rather than to lengthen individual words (Grosjean and
Lane, 1974). In addition, it has been shown that
articulation rates (defined as the speaking rate, in
syllables/second, for bursts of speech between pauses) are
quite similar (4.5 - 5.9 syl/sec.) across speakers
i
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Most of the pauses occur after content words. Table 3
displays the probability and average length of pause after
each content word in Type 1 sentences (without adjectives)
and Type 2 sentences (with adjectives). The average lengths
and probabilities of occurrence are quite small in
conversational speech. In clear speech, the average pause
duration is much longer and the probabilities of occurrence
are quite high after all content words. As discussed above,
the occasional classification of a stop burst closure as a
pause may be responsible for the- abnormally short pause
durations observed in conversational speech.
Since the duration
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words more than content words. FigureMS lengthens function
PAGE 85
6 shows average content word durations for sent.ences without
adjectives (Type 1) and with adjectives (Type 2). Using a
percentage basis as a criterion, in Type 1 sentences, all
three speakers' conversational speech shows signs of
prepausal lengthening (Klatt, 1976) on the last word of the
sentence. However, substantial signs of prepausal
lengthening are seen only in MP's clear speech. In Type 2
sentences, all three speakers' conversational speech shows
signs of prepausal lengthening on the last word, and for MM
and MP, on the first noun as well. In clear speech,
prepausal lengthening is reduced substantially for all three
speakers. The reduction of relative durational differences
across word position in clear speech presumably reflects the
speakers' strategy when speaking clearly: each content word
is s-poken as carefully as possible at the expense of some
loss in naturalness.
Tense and lax vowel durations are shown separately in
Figure 7a. (vowels with diphthong nuclei were not included
with the tense vowels.) Lax vowels increase substantially
less in duration than tense vowels in clear speech. One
possible explanation is that the short durations of lax
vowels are a fundamental component of their internal
representation in the speaker (Nooteboom, 1973) (i.e., they
have inherently short durations), otherwise, they would
lengthen in the same fashion tense vowels do in clear speech.
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Figure 8a displays average overall plosive duration, where
overall plosive duration is defined as the sum of the
closure, frication, and aspiration intervals of the plosive.
As with vowels, there are substantial durational increases in
clear speech for plosives. Average overall durations of
plosives in conversational speech are less than that reported
by Zue (1976) (150 msec) for unvoiced prestressed plosives in
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with Umeda (1977), though again, overall durations tend to be
longer than those measured in her study. Figure 9b contains
data for /s/ in word-initial and non-word-initial position,
measured in consonant clusters (/sp/, 7st/, etc.) and in
singleton form. In general, /s/ in non-word-initial position
is shorter in both clear and conversational speech than
word-initial /s/. However, the effect of its presence in a
cluster appears to be negligible, contrary to the findings of
Umeda and Klatt. Again, the relatively few data points,
uncontrolled acoustic environments, and associated large
standard deviations may be confounding the results.
Average nasal duration is presented in Figure l0a.
Substantial durational increases are again seen in clear
speech, although less dramatic than the durational increases
seen for fricatives and plosives. The largest increases were
found for nasals in initial position. However, these
accounted for a relatively small proportion of the total
data. In general, no clear effect of environment on duration
was seen in word medial nasals, except nasals preceding
plosives tended to be shorter in duration than other nasals.
Overall semivowel duration is displayed in Figure 10b.
Again, substantial increases in duration are seen in all
three speakers in clear speech. As a semivowel typically
consists of a s'teady-state segment and a formant transition
into the neighboring sound, it is important to determine
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Phonological rules describe transformations that speech
segments undergo when not spoken in isolation, and encompass
substitutions, deletions, insertions, and feature changes
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(Klatt, 1976). The number of rules that have actually been
tabulated are quite extensive (Cohen and Mercer, 1974; Oshika
et al., 1975), and no attempt to enumerate them will be made
here. In describing the phonological phenomena that were
found in conversational and clear speech, it was convenient
to classify them into the following categories:
1) Vowel modification (VM)- in unstressed syllables
and function words, vowels become schwa-like. In
vowel-sonorant environments, the vowel often merges
with the sonorant, producing a syllabic version of
the sonorant.
2) Burst elimination (BE)- when followed by a stop
consonant differing in place of articulation, a
stop burst is often deleted. This tendency is also
seen for plosive consonants in sentence-final
position.
3) Degemination (DG)- when two identical sounds in
word-final and word-initial position are abutted,
they frequently merge into one sound.
4) Alveolar flap (AF)- a /t/ or /d/, when preceded by
a stressed vowel and followed by an unstressed
vowel, frequently becomes a flap.
5) Miscellaneous sound deletion (MSD)- all deleted
sounds not accounted for by the above rules.
6) Sound insertion (SI)- in word final position, a
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corpus contain almost no final plosives). BE occured much
more often in the conversational speech of MM and MS than of
MP. Most of the burst elimination occurred in plosives
followed by plosives, fricatives, and sonorants, either in
the same word or immediately across a word boundary. Burst
elimination occurred in approximately 60% of the possible
opportunities that existed in the conversational speech of MM
and MS.
Sound insertions occurred almost exclusively in clear
speech content words. More specifically, sound insertions
occurred following word- final nasals and voiced plosives
(all three speakers), and following voiced fricatives
(speaker MM). In addition, significant aspiration (not
counted as an insertion) was often observed after word-final
unvoiced sounds. These insertions, however, may not reflect
true phonological phenomena, but may just reflect voicing
continuing after the consonant release. Insertions after
voiced plosives occurred essentially all of the time for all
three speakers. Insertions after nasals occurred one-half to
two-thirds of the time. For speakers MP and MS, essentia.lly
no insertions occurred after voiced fricatives. However, for
speaker MM, the insertions after voiced fricatives occurred
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I(n) = 10 log Y (W(m) s(n-m))
I(n) = log RMS intensity
s(n) = Signal
W(m) = 20 msec Kaiser window (B=7)
(Note effective averaging time is approximately 10
msec)
In this computation, n was updated every millisecond. The
RMS intensity for an individual sound was defined as either
the maximum or the midpoint value of I(n) measured over the
sound in question. The maximum value was used for vowels,
plosives, and fricatives. The midpoint value was used for
semivowels and nasals.
Figure 15 s
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Table 6 shows the average consonant intensities for
prevocalic and postvocalic fricatives and plosives excluding
/b/. The VOT for /b/ is short, and it is often difficult to
separate the burst from the onset of voicing with a time
resolution of 10 msec. MM displays the largest overall
increases from conversational to clear speech; MS, the
smallest increase, while MP shows an increase for plosives,


































addition, MP has the highest plosive and fricative
intensities in conversational speech. The smaller increases
observed in voiced sounds may occur because of the need to
sustain vocal fold vibration simultaneous with frication for
these consonants. Some drop in the intensity of prevocalic
nasals and semivowels was seen; the difference was small (3
dB), and nasals and semivowels did not show any substantial
level differences in postvocalic position for any speaker.
Postvocalic consonants seem to have lower average intensity
than prevocalic consonants, and this ef-fect was most marked
for plosives in conversational speech.
Comparisons with other wo
a number of reasons. First,








































use preemphasis in the signal
omponents or reduce background
the consonant-vowel ratio is
ve, this is an ambiguous
material. Average plosive
in conversational speech
onsistent with other studies
Chen, 1980); as are the data
1973; Fairbanks and Miron,
Hecker reports postvocalic CV




























































































Vowel formant frequencies were extracted from each vowel
at its midpoint. Figures 16 and 17 display first versus
second formants for tense and lax vowels. The formant
frequencies for lax vowels seem to be more sensitive to
speaking mode compared to tense vowels. In fact, vowel
formant frequencies change very little from conversational to
clear speech for tense vowels. The results of other studies
on relations between speaking rate and vowel formant
frequencies are ambiguous. Chen (1980) found that the first
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1 as an increase in
this upward shift i
frequency is that in clear speech, the size of the cavity in
front of the constriction decreases due to abnormal amounts
of lip retraction, increasing its resonant frequency and
hence the frequency of the spectral peak. Another
possibility is that increased airflow associated with clear
speech during fricative sounds might cause an increase in the
center frequency of the turbulent noise exciting the vocal
tract (Stevens and Klatt, 1975). It should be pointed out
that these spectra are included merely to illustrate that the
short-term spectrum of speech sounds can also change as well
as their durations, amplitudes, etc. One should not infer
from these figures that the spectra of all sounds change in
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speaking conversationally. However, this difference is not
primarily achieved by inserting pauses (as occurs when a
person is merely asked to speak more slowly), but by
lengthening individual speech sounds. Different speech
sounds seem to lengthen by different amounts depending on
their identity and acoustic environment. However, the number
of tokens for a particular speech sound in a given




content words in clear
short pauses are inserted after most
speech.
Second, the number and types of phonological phenomena are
different in clear and conversational speech. In
conversational speech, vowels are modified or reduced, and
stop bursts are often not released. In clear speech, vowels
are modified to a much lesser extent, and stop bursts are
always released, as are essentially all word-final
consonants, voiced and unvoiced.
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vowels were also observed to have moved towards "target"
values. However, the change in formant frequencies was not
very dramatic for the majority of tense vowels. Short-term
spectra of consonants were also observed to have changed.
However, only data for /t/ and /s/ were examined, for which
large numbers of tokens ( 50), existed. Other consonants
were not adequately represented in number to obtain stable
estimates of average short-term spectra.
Therefore, much additional work must be done to adequately
characterize the acoustic differences between conversational
and clear speech. This additional work has two components:
refining the above measurements and examining phenomena not
covered in the above set of measurements. The most important
measurements to refine are the durational measurements and
the measurements of short-term spectra. This can be done by
hand-labelling more sentences, or by examining a more
controlled set of materials, e.g., as in Chen (1980).
Measurements not examined in this study include analysis of
formant transition rates between consonants and vowels,
analysis of FO contours, and cues to word juncture, e.g.,
glottal stops, breathy voicing, etc. All of these phenomena
could be significantly involved in making speech "clear" and
are worth examining in more detail.
Relations between Acoustics and Intelligibility
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isnot obvious that the intensity difference alone
responsible for intelligibility differences.
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differences, e.g., FO and amplitude contours.
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pauses) and to the
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type and quality of information available to the listener
(e.g., informations associated with CV ratio, short-term
spectrum, phonological modifications, etc.). It is highly
desirable to separate processing time factors from these
other factors if some type of hearing aid device based on
clear speech were to be developed. If the separation could
be made, a more detailed analysis, perhaps based on
investigating the relative contributions of prosodic,
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Sentences Forming Acoustic Data Base
1. Their loan may lift up our yells.
2. Their hot Protein can pace on our breakdowns.
3. The troop will tremble at his ring.
4. Our friendships should sweep up the crack.
5. The stand assists the drought.
6. His saints coped with our ban.
7. My bare cheer waves at her purse.
8. His bulb backed the neighbor.
9. Our foreign course would spell your wax.
10. His mobile sweater may dare our covers.
11. Their -guns bent to my tree.
12. Our inn may convey his candles.
13. Her mail wheels your fork.
14. His drinks glow by a subject.
15. The plays would grumble at his.thumb.
16. My net anguish will commute to their plains.
17. His odd badge withdraws from her wheat.
18. Our biq gains sink in his role.
19. His lunar pastes can try with her canvas.
20. Your bark revised his thread.
21. Their hut elected my shortstop.
22. His book creeps to your brain.
23. The mounts bore his ladies.
24. A plan shaves her toll.
25. Our shrill curb laughed at your ace.
26. His slow screw may compete for our blames.
27. A stark pea could glance at our blast.
28. The pijie could halt at his code.
29. His quick world must pass in a flag.
30. His travels show in our fear.
31. The east stone can face your paste.
32. Her shaky increases will leap on their quarrel.
33. My pea quotes their pig.
34. Her lobby must drill the cook.
35. Her dolls can crack on your turn.
36. A joint faces launches your joint.
37. His straight glands should trade the cloth.
38. Your sad throw can warn the fiaht.
39. Your slow hardships choose for our fairness.
40. His quests could teach his ' turnpike.
41. His green chests seek for her discounts.
42. Their shy meal struck at her string.
43. The evil lunch portrayed their sadness.
44. My vain wire piled the trend.
45. Their sleep decided on our outset.
46. A debt can sweep up our lens.
47. Our doll smelled a beach.
48. My damp shoulders must lie for your view.
49. Our blunt wait must solve our abuse.
50. His base would shift with the stages.
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APPENDIX B
Phonemic Composition of Key Words in Sentences
Forming the Acoustic Data Base





















































Definitions of Parameters in Computer Generated Display
Wave: Speech waveform.




of waveform (Markel and
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Gray, 1976
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SHP: Measurement of spectral energy concentration computed by
differentiating signal, computing RMS energy using a 10 msec
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Probabilities and average lengths of pauses














































Ratio of second formant transition rates at semivowel-vowel
boundaries. The standard deviation for these measurements
was approximately .22.
Ratio is defined as:
Rate in Conversational Speech
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23 83 23 36
24 7 9 12
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VR : Vowel Reduction
BE : Burst Elimination
D : Degemination
AF : Alveolar Flapping
SI Sound Insertion
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Intensities of vowels and fricatives (re average vowel





























































FIGURE 1. PARAMETERS USED AS AIDS IN SENTENCE LABELLING.
THE PARAMETERS ARE DEFINED IN APPENDIX C.
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Figure 3. Intelligibility scores as a function of speaking mode
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Figure 4. Histograms of pause lengths in clear and
conversational speech.
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Figure 5. Durations of function (N= 150) and
content (N= 174) words in conversational (*)





































Figure 6. Word duration as a function of word position,
speaker (MM( *) MP( 0 ) MS( x )) and speaking mode for
type 1 (N=26) and type 2 (N=24) sentences. Data for

















































Figure 7a. Durations of tense (N= 116) and lax














UNV UNV NAS VOIC VOIC OPEN
PLOS FRIC PLOS FRIC SYL
3 5 2 2 3 1
POSTVOCALIC CONSONANT
Figure 7b. Duration of vowel /e / as a function of
postvocalic consonant, speaker (MM( *) MP( 0) MS( X))
and speaking mode. Data for conversational speech are
indicated by the use of thicker lines. The number of








UNV UNV NAS VOIC VOIC OPEN
PLOS FRIC PLOS FRIC SYL
POSTVOCALIC CONSONANT
Figure 7c. Average duration of vowel /e / as a function of
postvocalic consonant and speaking mode (CONV ( *)
CLEAR ( x )). Comparison data obtained from Umeda
(1975) for /e/ in monosyllables ( 0 ) and in prepausal
position ( 0 ), and from Peterson and Lehiste (1961) in






Figure 8a. Overall plosive duration (N= 165)
(including closure, burst, and aspiration) in































Figure 8b. Duration of closure interval for /p/ in
word-initial position (N= 11) and postvocalic







Figure 8c. Voice-onset-time measurements for
voiced (N=35) and unvoiced (N=44) plosives in
word-initial position for conversational (*) and
clear (0) speech. Data have been averaged









































Figure 9a. Durations of unvoiced (N=77) and
voiced (N= 15) fricatives in conversational (.)
and clear ( 0) speech. Note different durational

















Figure 9b. Durations of /s/ in 1) word-initial position:
non-consonant cluster (N=4, *) and cluster (N= 15, 03) 2)
word-medial position: non-cluster (N= 10, *) and cluster








































Figure 10 a) average durations of nasals (N=55)
b) of semivowels (N=77) in conversational (.)
and clear ( 0 ) speech.
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Figure 12. Average maximum value of
fundamental frequency in sentence and value
achieved 50 msec before the end of the
sentence in conversational ( 0) and clear ( )
speech.
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Figure 13. Long-term spectra of speech as a function of
speaker (MM( *), MP( 0), MS( x )). Conversational
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Figure 14. Differences between long-term spectra of clear
and conversational speech as a function of speaker
(MM( *), MP( 0), MS( x )). Actual measurement is (clear











Figure 15. Average maximum intensity in
sentence and intensity 50 msec before the end
of the sentence for conversational (0) and
clear (03) speech. (Average intensity of
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Figure 16a. Formant frequency data for tense vowels for
speaker MM in conversational(*) and clear( x ) speech.
Approximate numbers of occurrence for each vowel are
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Figure 16b. Formant frequency data for tense vowels for
speaker MP in conversational( *) and clear( x ) speech.
Approximate numbers of occurrence for each vowel are
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Figure 16c. Formant frequency data for tense vowels for
speaker MS in conversational( *) and clear( x ) speech.
Approximate numbers of occurrence for each vowel are
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Figure 17a. Formant frequency data for lax vowels for
speaker MM in conversational( 0) and clear( x ) speech.
Approximate numbers of occurrence for each vowel are
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Figure 17b. Formant frequency data for lax vowels for
speaker MP in conversational(*) and clear( x ) speech.
Approximate numbers of occurrence for each vowel are
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Figure 17c. Formant frequency data for lax vowels for
speaker MS in conversational( *) and clear( x ) speech.
Approximate numbers of occurrence for each vowel are























Figure 18. Average long-term spectra of /s/. Spectra for clear speech
indicated by dotted line. Conversational speech indicated with solid line.





















Figure 19. Average long-term spectra of /t/ across speaker and
speaking mode. Conversational speech indicated with solid lines. The
standard deviation in the y-direction is approximately 5 dB.
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SPEAKING CLEARLY
AN ATTEMPT TO DETERMINE
TO DIFFERENCES
CLEAR AND
FOR THE HARD OF HEARING III:




Conversational speech can be defined as that
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sentences can be perceived at speaking rates of almost 400
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wpm (Toong, 1974). All of these results were obtained
normal-hearing listeners.
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100 nonsense sentences









were processed using Malah's algorithm to interchange the
speaking rates (defined as the number of words/minute uttered
by the speaker) of conversational and clear speech. speech.
The materials and recording prodedures were exactly as
described in Picheny, Durlach, and Braida (1981a). The
speaking rate of MM's conversational speech was 205 wpm, and
that of his clear speech was 101 wpm. After processing with
Malah's algorithm, the speaking rate of MM's conversational
speech was 100 wpm, and that of his clear speech was 200 wpm.
The speaking rate
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a continuous stream
simple conceptual mo
be a procedure that















was modified by t
of speech product
d source (pulses or
of air) excites
del for changing t
modified the rate
f change of the ex
this by discarding
tly short so that
considered as
es this is a more e
























ion is that speech is
turbulence noise from







































slowed down or sped up by exactly the same amount, including
events such as formant transitions, b
Data presented in Picheny, Durlach,
indicate that rate changes associated w
not achieved with such a simple str
experiment such as this is' a use
experiments employing more sophistic
altering speaking rate (e.g., makin
phoneme-dependent). The sentences were
hearing-impaired listeners described in
Braida (1981a). The listeners were al
presentation level, and the orthotelep
characteristic was used. No substant
observed between presentation levels
experiments and in the experiments on th



































as described in those
RESULTS
Although ca













ng indicated the processed speech
gh quality, listeners' initial
modified speech were unfavorable.
comment on the slowed- down




Intelligibility results for all five listeners are shown in
Table 1. In addition, scores achieved by each listener on
normal (Note this is
processing). Tests were
results are also shown in
the scores do not return
unprocessed speech, the
percentage points of the











As can be seen,











Figures 1 and 2 show intelligibility sc
different classes of sounds by listeners
Picheny, Durlach, and Braida (1981a) and fr
experiments. The general trend in sped-up
overall degradation in performance, is seen
ores obtained on
VF and MF from
om this series of
clear speech, an
in both listeners
the unprocessed speech for the same speaker (MM)
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As a drop in intelligibility on both types of materials
not expected, the first hypothesis to be investigated wa
Malah's algorithm itself was introducing extran
distortions that degraded performance. To answer
question, the processing to change speaking rate
reapplied to the processed sentences so that the spea













VF's and MF's data, though the overall performance level is
different for the two listeners. For slowed-down
conversational speech, listener VF shows the largest
degradation in performance on plosives, and listener MF shows
the largest degradation in performance on fricatives and
semivowels. Essentially no class of sounds showed any sign
of improvement for the decrease in rate.
DISCUSSION
The large drop in scores observed for the sped-up clear
speech is not surprising; previous
of time- compressed speech by hea
led to similar results (Schon, 197
the slowed-down conversational
surprising. Even though the alg
speech in a "natural" fashion,
that the individual sounds were n
algorithm. In addition, the
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ral trend of the results wo
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As mentioned above, a simple stretching of the time axis
is only a crude approximation to the strategies speakers use
to decrease their speaking rate in clear speech. For
example, Picheny, Durlach, and Braida (1981b) found that
durations of lax vowels and semivowel-vowel formant
transition rates did not increase in clear speech, that the
change in duration of a particular sound was environment
dependent, and that the pauses were inserted between words.
A more sophisticated processing scheme would presumably take


















of this study were consistent with
both time compression and expans
ntelligibility of speech for hearing-
e large magnitude of the d
relative to his study might be attr
difficulty of the test materials
ared to Schon's materials (CID-22
not possible to estimate the
















experiment. As discussed above, other techniques such as
carefully instructing a speaker to vary -speaking rate, or
synthesizing speech with different speaking rates, can also
be used rather than artificial speaking rate manipulation.
This study suggests that before the effect of speaking rate
on intelligibility differences between clear and
conversational speech can be understood, more detailed
knowledge of how a speaker modifies his speaking rate, and
how variables associated with speaking rate interact with
other acoustic variables (such as CV ratio, phonological
phenomena, etc.) is required.
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Results of rate manipulation experiment. First two columns
are results on conversational and clear speech for all five
listeners from experiments described in Picheny, Durlach and
Braida (1981a). Next -two columns contain results of
processing clear speech - to double the speaking rate and
processing conversational speech to halve the speaking rate.
Last two columns contain results for the speech materials
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1
FRIC PLOS SEMI NASAL VOWEL
Figure 1. Phoneme errors in rate experiment for listener
MF. Unprocessed material (*) (data from Picheny, Durlach
and Braida (1981 a)), processed material ( 0 ).










FRIC PLOS SEMI NASAL VOWEL
Figure 2. Phoneme errors in rate experiment for listener VF.
Unprocessed material ( * ) (data from Picheny, Durlach and
Braida (19 81 a)), processed material ( 0 ). Conversational
speech for both conditions indicated by thicker lines.
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APPENDIX A
Word Lists for Construction of Nonsense Sentences
The following sections contain the word lists used in the
construction of the nonsense sentences. For each word, three
pieces of information are displayed: word frequency (in
counts per million as obtained from the Brown corpus), word
spelling, and a phonetic transcription of the word. The
transcription consists of a sequence of two-letter codes:
PP - p as in pot
TT - t " " top
KK - k cop
BB - b " " bat
DD - d " " dog
GG - g " " goat
FF - f " " fine
SS - s " " sat
SH - sh " " should
TH - th " " thin
VV - v " " vat
ZZ - z " "V zoo
ZH - z " " azure
DH - th " " those
CH - ch " " choose
JH - j joint
MM - m" man
NG - ng " sing
NN - n "V "V new
WW - w " " win
YY - y " " young
RR - r " " rat
LL - 1 " " louse
HH - h " " hard
IY - ee " " beet
IH - i " " bit
EY - ai " " bait
EH - e " " bet
UW - oo " " boot
UU - u " " put











For nouns, two numbers are reported for
first number is the word frequency of th
the second, the plural form. Three w
reported for verbs. The first two are t
while the third is for the past ten
addition, the prepositions allowed to
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word frequency.
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%%74-11-1 ACT AEKKTT with
88-10-81 ADD AEDD on
22-6-2 AID EYDD
10-3-10 AIM EYMM at
123-17-300 ASK AESSKK for
25-1-21 BACK BBAEKK
7-0-0 BAIL BBEYLL
5-1-1 BAT BBAETT to
%%21-0-0 BEAM BBIYMM at
43-17-0 BEAR BBEYRR with
1125-3-12 BEAT BBIYTT in 1168 beat BBIYTT
%%11-BBEHGG with from
1112-1-14 BEND BBEHNNDD to 1124 bent BBEHNNTT
1114-0-0 BET BBEHTT on 110 BET BBEHTT
117-0-1 BID BBIHDD on for 1122 bid BBIHDD
143-0-0 BILL BBIHLL
117-2-0 BITE BBAYTT 110 BIT BBIHTT
23-0-5 BLAME BBLLEYMM
7-0-0 BLESS BBLLEHSS
5-0-5 BLOCK BBLLAAKK in
%%|18-5-12 BLOW BBLLAO on 1133 blew BBLLUW




1165-9-66 BREAK BBRREYKK with 1188 broke BBRRAOKK
7-2-9 BREATHE BBRRIYDH in on
11158-39-133 BRING BBRRIYNG in 11158 brought BBRRAWTT
13-0-14 BRUSH BBRRUHSH by
1182-7-21 BUILD BBIHLLDD on for 11103 built BBIHLLTT
10-2-15 BURN BBERNN
9-0-0 BURST BBERSSTT by on
1168-11-32 BUY BBAY from 1170 bought BBAWTT
134-44-165 CALL KKAWLL to for
6-0-3 CALM KKAAMM
%%75-7-9 CARE KKEYRR for
116-3-4 CAST KKAESSTT in 110 CAST KKAESSTT
1139-1-54 CATCH KKAECH 1143 caught KKAWTT
52-27-39 CAUSE KKAUZZ
76-10-26 CHANGE CHEYNNJH by at
15-1-17 CHARGE CHARJH to by at
51-1-10 CHECK CHEHKK on in
9-0-4 CHOKE CHAOKK on





11-0-41 CLIMB KKLLAYMM on by





%% 1431-135-618 COME KKUHMM with to 11630 came KKEY
14-0-2 COOK KKUUKK on with for
7-2-3 COOL KKUWLL
%%'21-1-0 COPE KKAOPP with
26-6-11 COUNT KKOWNNTT on up
9-1-11 CRACK KKRRAEKK on
%%4-0-7 CRASH KKRRAESH on
%%9-0-17 CRAWL KKRRAWLL on to by
%%6-1-6 CREAK KKRRIYKK by in
%117-1-9 CREEP KKRRIYPP on to 110 CREPT KKRREHPPTT
25-3-26 CROSS KKRRAWSS by at
%%2-0-10 CROUCH KKRROWCH on
2-0-8 CROWD KKRROWDD
%%18-1-25 CRY KKRRAY on
12-0-1 CURE KKYURR
2-0-6 CURL KKERLL
1187-14-24 CUT KKUHTT 11192 cut KKUHTT
%%17-2-8 DANCE DDAENNSS on with
20-3-7 DARE DDEYRR
5-8-0 DATE DDEYTT
1141-14-8 DEAL DDIYLL with 110 DEALT DDEHLLT
%%57-9-63 DIE DDAY by on
119-1-7 DIG DDIHGG in 1110 dug DDUHGG
19-0-0 DIM DDIHMM
%%16-0-9 DOUBT DDOWTT at
10-0-8 DRAG DDRRAEGG to
7-1-3 DRAIN DDRREYNN
1146-14-63 DRAW DDRRAW on with 1156 drew DDRRUW
%%I|111-2-1 DREAM DDRRIYMM of ||0 DREAMT DDRREHMMTT
14-0-10 DRESS DDRREHSS
%%3-1-5 DRIFT DDRRIHFFTT to on
16-0-0 DRILL DDRRIHLL
1125-3-18 DRINK DDRRIYNNKK to from 1183 drank DDRRA
1146-5-58 DRIVE DDRRAYVV on to 11105 drove DDRRAOVV
34-8-76 DROP DDRRAAPP on by
15-1-6 DRY DDRRAY
7-0-5 DUCK DDUHKK
%%8-1-0 DWELL DDWWEHLL by in on
15-2-9 EARN ERNN
%%14-0-2 EASE IYZZ by
1157-2-0 EAT IYTT from with at 1161 ate EYTT
40-13-41 END EHNNDD at
50-12-22 FACE FFEYSS
37-13-52 FAIL FFEYLL
1166-19-87 FALL FFAWLL on by 11147 fell FFEHLL
28-3-10 FEAR FFIYRR for
1145-7-8 FEED FFIYDD on 11123 fed FFEHDD
11201-44-302 FEEL FFIYLL for 11216 felt FFEHLLTT
6-0-0 FETCH FFEHCH
1142-3-23 FIGHT FFAYTT with by 110 FOUGHT FFAWTT
30-1-12 FILE FFAYLL by
49-5-31 FILL FFIHLL up in




10-0-19 FIRE FFAYRR at
%%135-1-0 FISH FFIHSH in with
38-10-5 FIT FFIHTT in
13-0-12 FIX FFIHKKSS
6-0-12 FLASH FFLLAESH by
2-0-5 FLOOD FFLLUHDD
%%13-4-4 FLOW FFLAO on to
1118-3-0 FLY FFLLAY to by 1118 flew FFLLUW
5-0-0 FOOL FFUWLL
24-6-19 FORCE FFAWRRSS
51-5-19 FORM FFAWRRMM by
11-2-2 FREE FFRRIYDD
||5-1-1 FREEZE FFRRIYZZ 116 froze FFRRAOZZ
23-1-18 GAIN GGEYNN
%%5-1-7 GAZE GGEYZZ at
11742-64-338 GET GGEHTT by 11750 got GGAATT by
11337-114-285 GIVE GGIHVV up to 11391 gave GGEYVV
/%10-0-25 GLANCE GGLLAENNSSDD at
%/%1-1-6 GLOW GGLLAO by
%%| 1613-0-0 GO GGAO to for 11626 WENT WWEHNNTT
12-0-19 GRAB GGRRAEBB at
13-0-7 GRANT GGRRAENNTT to
10-0-5 GRASP GGRRAESSPP at
7-0-15 GREET GGRRIYTT
%01-0-29 GRIN GGRRIHNN at
1160-22-65 GROW GGRRAO on 1163 grew GGRRUW
8-0-1 GUARD GGARDD
%%52-0-7 GUESS GGEHSS at
18-3-4 GUIDE GGAYDD -
7-0-10 HALT HHAWLLTT at
8-0-25 HAND HHAENNDD to
26-4-1 HANG HHAENG on 1126 hung HHUHNG
33-3-18 HATE HHEYTT
13-2-23 HEAD HHEHDD to for




1118-1-6 HIDE HHAYDD at by 110 HID HHIHDD
15-1-6 HIRE HHAYRR
1138-6-38 HIT HHIHTT 11115 hit HHIHTT
5-0-0 HITCH HHIHCH to
11144-38-0 HOLD HHAOLLDD in up 110 held HHEHLLDD
%%68-18-33 HOPE HHAOPP for
9-3-4 HOUSE HHOWZZ
5-1-2 HUNT HHUHNNTT for
18-0-18 HURRY HHUHRRIY to by
1115-3-1 HURT HHERTT |10 HURT HHER:TT
63-2-33 JOIN JHOYNN with
15-0-3 JUDGE JHUHJH for
15-1-32 JUMP JHUHMMPP on at
11257-19-115 KEEP KKIYPP in 11264 kept KKEHPPTT




%%|15-1-7 KNEEL NNIYLL at by i|O KNELT NNEHLLTT
11-1-17 KNOCK NNAAKK at
11674-99-394 KNOW NNAO of 11683 knew NNUW
13-6-15 LACK LLAEKK
9-1-12 LAND LLAENNDD at by
9-1-46 LAUGH LLAEFF at with
7-2-3 LAUNCH LLAWNNCH
%%1148-5-24 LAY LLEY on by 110 LAID LLEYDD
1181-31-82 LEAD LLIYDD in 11129 led LLEHDD
%%7-1-37 LEAN LLIYNNDD to on
%%1|8-1-2 LEAP LLIYPP at on 110 LEAPT LLEHPPTT
%%83-10-54 LEARN LLERNN of from
11191-26-157 LEAVE LLIYVV from 11205 left LLEHFFTT
1113-4-3 LEND LLEHNNDD to 115 lent LLEHNNTT
%%11335-5-36 LET LLEHTT in 11384 let LLEHTT
%%50-41-5 LIE LLAY to for
18-1-34 LIFT LLIHFFTT up
1110-1-9 LIGHT LLAYTT up 1117 lit LLIHTT
210-18-45 LIKE LLAYKK
4-1-7 LINE LLAYNN up
7-5-11 LIST LLIHSSTT on
%%154-29-72 LIVE LLIHVV with for
2-0-9 LOCK LLAAKK up in
%%302-69-326 LOOK LLUUKK at to
1157-12-49 LOSE LLUWZZ 1158 lost LLAWSSTT
53-17-45 LOVE LLUHVV
5-0-3 MAIL MMEYLL
11791-168-466 MAKE MMEYKK up 11794 made MMEYDD
%%10-3-6 MARCH MMAARRCH on to
18-14-15 MARK MMAARRKK up
26-4-2 MATCH MMAECH with
11141-31-80 MEET MMIYTT with 11132 met MMEHTT
10-2-1 MERGE MMERJH with
38-0-1 MIND MMAYNNDD
20-3-17 MISS MMIHSS
11-0-1 MIX MMIHKKSS with in
133-26-138 MOVE MMUWVV to




10-5-12 OWE AO to
22-13-15 OWN AONN
4-0-10 PACE PPEYSS on
11-0-7 PACK PPAEKK up in
19-4-9 PAINT PPEYNNTT on
%%9-0-1 PANT PPAENNTT at
1-0-8 PARK PPAARRKK at by
64-16-91 PASS PPAESS in by
%%5-1-25 PAUSE PPAWZZ by
11130-17-50 PAY PPEY to with 11172 paid PPEYDD
5-2-3 PHONE FFAONN from
49-3-51 PICK PPIHKK up on at
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3-1-7 PILE PPAYLL up on
%%8-0-0 PINE PPAYNN for
74-8-25 PLACE PPLLEYSS
29-11-19 PLAN PPLLAENN on for
4-0-5 PLANT PPLLAENNTT by
110-34-65 PLAY PPLLEY by at with
%%5-1-7 PLEAD PPLLIYDD for to
46-2-11 PLEASE PPLLIYZZ
*'1-1-10 PLUNGE PPLLUHNNJH in
26-19-48 POINT PPOYNNTT at to
9-1-3 POSE PPAOZZ on by
7-2-0 POUR PPAWRR on
%%12-0-8 PRAY PPRREY with to
%%8-1-6 PREACH PPRRIYCH to on
27-2-12 PRESS PPRREHSS
4-0-9 PRINT PPRRIHNNTT on
5-0-3 PROBE PPJRAOBB in
53-16-48 PROVE PPRRUWVV to
6-0-0 PRY PPRRAY in
39-8-54 PULL PPUWLL at in
30-2-31 PUSH PPUUSH on
%001196-20-130 PUT PPUUTT on 11437 put PPOOTT
12-1-0 QUIT KKWWIHTT
15-4-8 QUOTE KKWWAOTT from
47-13-42 RAISE RREYZZ up
91-21-106 REACH RRIYCH for
1189-15-36 READ RRIYDD with to by 11173 read RREHDD
3-0-7 REAR RRIYRR at
12-0-0 RENT RREHNNTT from
24-16-12 REST RREHSSTT by
1132-4-40 RIDE RRAYDD to in 110 RODE RRAODD
117-1-21 RING RRIYNG at in 1147 rang RRAENG
5-0-5 RIP RRIHPP
1148-17-0 RISE RRAYZZ with 11102 rose RRAOZZ
11-0-2 RISK RRIHSSKK for
6-0-1 ROAM RRAOMM by
18-2-34 ROLL RRAOLL on
6-0-5 ROUND RROWNNDD
7-3-13 RULE RRUWLL on for
%%11126-16-134 RUN RRUHNN on by 1155 ran
3-2-20 RUSH RRUHSH to
6-0-7 SAIL SSEYLL on
53-4-11 SAVE SSEYVV up
16-0-8 SCORE SSKKAWRR
%%7-0-14 SCREAM SSKKRRIYMM at for to
5-0-1 SCREEN SSKKRRIYNN
6-0-0 SCRUB SSKKRRUHBB with
8-2-7 SEARCH SSERCH for
11771-35-337 SEE SSIY to 11772 saw
69-9-0 SEEK SSIYKIK for
5-0-12 SEIZE SSIYZZ
1139-13-20 SELL SSEHLL to 1141 sold SSAOLLDD
1173-4-69 SEND SSEHNNDD to |174 sent SSEHNNTT
10-3-16 SENSE SSEHNNSS
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107-37-52 SERVE SSERVV with to
1192-14-71 SET SSEHTT up 11414 set SSEHTT
1|15-4-57 SHAKE SHEYKK at 1117 shook SHOOKK
6-4-3 SHAPE SHEYPP
40-4-19 SHARE SHEYRR in
6-0-4 SHAVE SHEYVV with
15-2-12 SHIFT SHIHFFTT with
%%12-4-5 SHINE SHAYNN on 115 shone SHAONN
6-0-1 SHIP SHIHPP to
1126-0-18 SHOOT SHUWTT to at 110 SHOT SHAAT
%%7-0-0 SHOP SHAAPP in for
%%5-3-36 SHOUT SHOWTT at for to
202-72-138 SHOW SHAO -in
115-2-1 SHRINK SHRRIYNNKK from 110 SHRANK S
1115-1-7 SHUT SHUHTT on in 1146 shut SHUHTT
%%380-0-0 SIDE SSAYDD with
18-2-15 SIGN SSAYNN on
%1127-9-28 SING SSIYNG for with 1134 sang
1111-0-18 SINK SSIYNNKK in 116 sank. SSAENKK
%%|166-6-139 SIT SSIHTT on with 1167 sat SS
1131-1-18 SLEEP SSLLIYPP at with 1165 slept
118-0-24 SLIDE SSLLAYDD on 1124 sl
%%7-1-26 SLIP SSLLIHPP on
8-0-12 SLOW SSLLAO
9-7-15 SMELL SSMMEHLL of
%%10-3-68 SMILE SSMMAYLL at
8-1-6 SMOKE SSMMAOKK
6-0-4 SMOOTH SSMMUWDH
%%11-0-16 SNAP SSNNAEPP at




11110-17-86 SPEAK SSPPIYKK to of 1118 spoke
115-1-9 SPEED SSPPIYDD on by 1183 sped SSPP
5-2-1 SPELL SSPPEHLL
||53-8-40 SPEND SSPPEHNNDD on ||53 spent SS
114-0-14 SPIN SSPPIHNN on 115 spun SSPPUHNN
%%116-0-3 SPIT SSPPIHTT at on 110 SPIT SSPP
112-1-5 SPLIT SSPPLLIHTT from 1130 split SS
1127-9-0 SPREAD SSPPRREHDD on 1183 spread S
%%I16-1-13 SPRING SSPPRRIYNG at 11127 spr
8-0-8 SQUEEZE SSKKWWIYZZ by
%05-0-2 STAMP SSTTAEMMPP on at
%%I1108-48-198 STAND SSTTAENNDD for on by
%%9-0-58 STARE SSTTEYRR at
102-21-139 START SSTTAARRTT from
%%20-17-38 STATE SSTTEYTT to
%%97-3-60 STAY SSTTEY at with
|15-1-10 STEAL SSTTIYLL from 1110 stole S
5-14-0 STEM SSTTEHMM from
%%20-1-0 STEP SSTTEHPP in by




















7-3-0 STIR SSTTER in
94-2-103 STOP SSTTAAPP at by
7-0-1 STORE SSTTAWRR
11-4-11 STRESS SSTTRREHSS to
7-4-21 STRETCH SSTTRREHCH on
1122-8-40 STRIKE SSTTRRAYKK at |150 struck SSTTRRUHKK
5-0-7 STRIP SSTTRRIHPP




1-0-7 SWAY SSWWEY by
%%| 110-2-13 SWEAR SSWWEYRR at |0 SWORE SSWWAORR
117-0-19 SWEEP SSWWIYPP up |10 SWEPT SSWWEHPPTT
|110-0-6 SWIM SSWWIHMM in |115 swam SSWWAEMM
5-1-10 SWITCH SSWWIHCH with
11604-85-0 TAKE TTEYKK from 11604 took TTUHKK
%%114-3-41 TALK TTAWKK of
9-0-0 TAN TTAENN
10-0-2 TAP TTAEPP at
35-0-0 TAPE TTEYPP up
12-0-0 TAR TTAR
5-4-7 TASTE TTEYSSTT of from
5-0-1 TAX TTAEKKSS
1141-11-19 TEACH TTIYCH with to 1141 taught TTAWTT
119-0-14 TEAR TTEYRR 1111 tore TTAWRR
11262-34-286 TELL TTEHLL to on 11268 told TTAOLLDD
43-34-15 TEND TTEHNNDD to
18-.1-3 TEST TTEHSSTT
35-0-5 THANK THAENNKK
||433-23-340 THINK THIYNNKK for of 11433 thought THAWTT
1135-5-46 THROW THRRAO to at 1142 threw THRRUW
9-2-13 TIE TTAY in
2-2-6 TILT TTIHLLTT on to
5-0-1 TOAST TTAOSSTT
6-0-22 TOSS TTAWSS at by to
32-5-24 TOUCH TTUHCH up
7-1-2 TRACE TTRREYSS
13-1-3 TRADE TTRREYDD with
2-0-6 TRAIL TTRREYLL on




6-0-5 TROT TTRRAATT on
23-2-2 TRUST TTRRUHSSTT in
136-8-120 TRY TTRRAY with
144-29-253 TURN TTERNN from on




%%26-3-22 VOTE VVAOTT for
%82-2-68 WAIT WWEYTT for on
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1116-1-14 WAKE WWEYKK up 1123 woke WWAOKK





53-1-68 WATCH WWAACH for
2-0-16 WAVE WWEYVV at to
||32-5-65 WEAR WWEYRR ||36 wore WWAWRR
%1113-0-7 WEEP WWIYPP at for 110 WEPT WWEHPPTT
10-0-7 WHEEL HWIYLL in
5-0-7 WHIP HWIHPP up
2-0-6 WHIRL HWERLL on
||53-5-45 WIN WWIHNN at ||55 won WWUHNN
117-3-7 WIND WWAYNNDD up 1121 wound WWOWNNDD
10-0-11 WIPE WWAYPP up
42-0-4 WIRE WWAYRR
%%87-13-52 WISH WWIHSH for
179-34-76 WORK WWERKK on
5-0-2 WRAP RRAEPP up
11106-40-179 WRITE RRAYTT to of |1106 wrote RRAOTT
%%3-0-21 YELL YYEHLL at to
1,6-5-7 YIELD YYIYLLDD to
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TWO-SYLLABLE VERBS






5-0-1 ADAPT UH--DDAEPPTT'' to
8-4-7 ADDRESS AE--DDRREHSS''
16-2-3 ADJUST AE--JHUHSSTT'' to
10-1-9 ADMIRE AEDD--MMAYRR''
37-2-0 ADMIT AEDD--MMIHTT ''
13-2-11 ADOPT AE--DDAAPPTT''









43-8-47 ANSWER AENN''--SSER for
10-1-10 APPEAL UH--PPIYLL'' to
%%117-84-118 APPEAR UH--PPIYRR'' at to
5-0-1 APPLAUD UH--PPLLAWDD'' for
56-19-22 APPLY UH--PPLLAY'' to
6-1-8 APPOINT UH--PPOYNNTT''
15-8-32 APPROACH UH--PPRRAOCH''
14-1-12 APPROVE UH--PPRRUWVV'' of
%%29-9-17 ARGUE AR''--GGYU with at
%%1128-14-18 ARISE UH--RRAYZZ'' from 110 AROSE UH--RRAOZZ''
5-2-5 AROUSE UH--RROWZZ''
10-1-11 ARRANGE UH--RREYNNJH'' for
6-0-4 ARREST UH--RREHSSTT''
%%24-0-43 ARRIVE UH--RRAYVV with
19-5-11 ASSERT UH--SSERTT''
6-0-0 ASSESS UH--SSEHSS''
18-4-2 ASSIGN UH--SSAYNN'' to
21-0-3 ASSIST UH--SSIHSSTT'' with
14-2-3 ATTACH UH--TTAECH''
24-3-12 ATTACK UH--TTAEKK




8-0-1 BALANCE BBAE''--LLAENNSS on
11296-104-246 BECOME BBIY--KKEYMM'' 110 BECAME BBIY--KKEYMM''
200-43-52 BELIEVE BBIY--LLIYVV'' in
%%36-22-14 BELONG BBIY--LLAWNG'' to
4-3-6 BETRAY BBIY--TTRREY
9-1-5 BORROW BBAA''--RRAO from
22-3-7 BOTHER BBAA''--DHER with
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15-1-0 BOTTLE BBAA''--TTUHLL up
8-2-3 BROADEN BBRRAW''--DDEHNN
5-1-3 BURY BBEH''--RRIY
10-0-0 BUTTON BBUH''--TTUHNN up on
%5-0-4 CAMPAIGN KKAEMM--PPEYNN'' for
7-1-1 CANCEL KKAENN''--SSEHLL
13-1-2-CAPTURE KKAEPP''--CHUWRR




2-0-9 CIRCLE SSER''--KKUHLL by
5-0-1 CLUSTER KKLLUH''--SSTTER by
%%1-0-10 COLLAPSE KKUH--LLAEPPSS on at by
16-4-7 COLLECT KKAO--LLEHKKTT'' from
5-3-0 COLOR KKUH''--LLER
15-7-6 COMBINE KKAAMM--BBAYNN'' with
10-3-10 COMMAND KKAA--MMAENNDD''
7-1-1 COMMEND KKAA--MMEHNNDD''
%%7-1-16 COMMENT KKAA''--MMEHNNTT to on
15-2-0 COMMIT KKAA--MMIHTT''
10-2-1 COMMUTE KKAA--MMYUTT'' with to
28-5-10 COMPARE KKAAMM--PPEYRR'' with
%%23-1-2 COMPETE KKAAMM--PPIYTT'' with for
%%11-3-21 COMPLAIN KKAAMM--PPLLEYNN'' to of
19-5-6 COMPLETE KKAAMM--PPLLIYTT''
5-0-2 COMPLY KKAAMM--PPLLAY'' with
6-2-4 COMPOSE KKAAMM--PPAOZZ'' for
7-2-0 COMPUTE KKAAMM--PPYUTT''
7-2-1 CONCEAL- KKAANN--SSIYLL'' from
5-0-5 CONCEDE KKAANN--SSIYDD'' to
14-2-7 CONCEIVE KKAANN--SSIYVV'' of
16-4-21 CONCLUDE KKAANN--KKLLUWDD'' by at
20-3-14 CONDUCT KKAANN--DDUHKKTT''
11-3-6 CONFESS KKAANN--FFEHSS'' to for
16-3-8 CONFIRM KKAANN--FFERMM'
%%10-5-1 CONFORM KKAANN--FFAWRRMM'' to
8-5-5 CONFRONT KKAANN--FFRRUHNNTT''
5-1-4 CONFUSE KKAANN--FFYUZZ''
%%17-43-22 CONSIST KKAANN--SSIHSSTT'' of
12-0-2 CONSTRUCT KKAANN--SSTTRRUHKKTT'' by for
11-0-6 CONSULT KKAANN--SSUHLLTT'' with
45-38-35 CONTAIN KKAANN--TTEYNN''
%%6-5-6 CONTEND KKAANN--TTEHNNDD'' with
6-4-4 CONTRACT KKAANN--TTRRAEKKTT'' with for
5-2-0 CONTRAST KKAANN--TTRRAESSTT'' with
28-5-0 CONTROL KKAANN--TTRRAOLL''
9-0-2 CONVERT KKAANN--VVERTT''
13-4-3 CONVEY KKAANN--VVEY'' to at
12-0-3 CORRECT KKAO--RREHKKTT''
53-15-14 COVER KKUH''--VVER up
5-2-5 DAMAGE DDAE''--MMAEJH
%%39-12-0 DECIDE DDIH--SSAYDD on
8-11-52 DECLARE DDIY--KKLLEYRR'' to
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7-4-15 DECLINE DDIY--KKLLAYNN''








%%7-1-5 DEPART DDIY--PPARTT'' from with











%%18-10-12 DIFFER DDIH''--FFER from
14-5-10 DIRECT DDAY--RREHKKTT''
9-1-7 DISCLOSE DDIHSS--KKLLAOZZ''
28-0-18 DISCUSS DDIH--SSKKUHSSDD with
7-3-11 DISLIKE DDIHSS--LLAYKK
5-1-7 DISMISS DDIH--SSMtiIHSS''
12-6-8 DISPLAY DDIH--SSPPLLEY'' to
.%5-0-4 DISPOSE DDIH--SSPPAOZZ'' with
5-1-2 DISRUPT DDIHSS--RRUHPPTT''






%%5-0-1 EMBARK EHMM--BBARKK'' from
8-3-4 EMBRACE EHMM--BBRREYSS''










5-1-5 ENLIST EHNN--LLIHSSTT'' in
5-0-0 ENRICH EHNN--RRIHCH''






44-2-8 ESCAPE EH--SSKKEYPP'' from
28-0-0 EVEN IY''--VVEHNN
6-5-2 EVOKE IY--VVAOKK''





%%59-42-27 EXIST EHKK--ZZIHSSTT'' for wi
13-2-7 EXPAND EHKK--SSPPAENNDD'' with
108-22-30 EXPECT EHKK--SSPPEHKKTT''
63-19-61 EXPLAIN EHKK--SSPPLLEYNN'' to f
6-1-4 EXPLODE EHKK--SSPPLLAODD'' by in
8-0-2 EXPLOIT EHKK--SSPPLLOYTT''









12-2-6 FOCUS FFAO''--KKUHSS at on
97-75-91 FOLLOW FFAA''--LLAO
1153-0-17 FORGET FFAWRR--GGEHTT 1154 for
1124-0-2 FORGIVE FFAWRR--GGIHVV'' 110 FO
11-0-2 FRIGHTEN FFRRAY''--TTEHNN
9-2-3 FULFILL FFUULL--FFIHLL''
6-4-2 FUNCTION FFUHNNKK''--SHUHNN with
29-5-4 FURNISH FFER''--NNIHSH
8-0-2 FURTHER FFER''--DHER
19-1-22 GATHER GGAE''--DHER in
7-2-1 GOVERN GGUH''--VVERNN




13-16-5 IMPLY IHMM--PPLLAY'' to





9-0-5 INDULGE IHNN--DDUHLLJH'' in
7-6-22 INFORM IHNN--FFAWRRHM on
6-0-1 INJECT IHNN--JHEHKKTT''
%%6-0-14 INQUIRE IHNN--KKWWAYRR'' at of
9-0-5 INSERT IHNN--SSERTT''














14-3-20 ISSUE IH''--SHULJ to
5-1-3 LESSEN LLEH''--SSUHNN
17-4-0 LIMIT LLIH''--M1IHTT
%07-2-2 LINGER LLIY''--NGER at












12-2-0 OBJECT AABB--JHEHKKTT to
6-1-2 OBSCURE AABB--SSKKYURR''
25-8-15 OBSERVE AABB--ZZERVV''
42-0-8 OBTAIN AABB--TTEYNN'' from
%%43-27-0 OCCUR AA--KKER by
68-43-43 OFFER AW''--FFER to
7-0-0 OFFSET AWFF''--SSEHTT
54-16-94 OPEN AO''--PPEHNN up
15-2-9 OPPOSE UH--PPAOZZ''
17-1-28 ORDER AWRR''--DDER for
13-3-3 PERCEIVE PPER--SSIYVV''
29-4-11 PERFORM PPER--FFAWRRMM'' with
17-0-6 PERSUADE PPER--SSWWEYDD''
46-0-0 POCKET PPAA''--KKEHTT








5-1-2 PRESCRIBE PPRRIY--SSKKRRAYBB'' to
39-27-16 PRESENT PPRREH''--ZZEHNNTT to
31-0-2 PRESERVE PPRRIY--ZZERVV
%%7-7-7 PREVAIL PPRRIY--VVEYLL'' on
83-10-11 PREVENT PPRRIY--VVEHNNTT''
%%18-6-22 PROCEED PPRRAO--SSIYDD'' to
%%13-4-5 PROCLAIM PPRRAO--KKLLEYMM'' to
73-19-28 PRODUCE PPRRAO--DDUWSS''
5-0-0 PROGRAM PPRRAO''--GGRRAEMM
12-4-2 PROJECT PPRRAO--JHEHKKTT'' to
32-4-1 PROMOTE PPRRAO--MMAOTT''
13-7-19 PROPOSE PPRRAO--PPAOZZ'' to
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33-4-5 PROTECT PPRRAO--TTEHKKTT''
%%06-3-11 PROTEST PPRRAO--TTEHSSTT'' to at
216-81-29 PROVIDE PPRRAO--VVAYDD'' for
11-2-4 PURCHASE PPER''--CHAESS
20-2-3 PURSUE PPER--SSUW''
%%6-1-2 QUARREL KKWWAA''--RREHLL with
17-1-8 QUESTION KKWWEHSS''--JHUHNN




76-20-65 RECEIVE RRIY--SSIYVV'' from
%%7-1-0 RECKON RREH''--KKAANN with on
11-4-0 RECORD RREH--KKAWRRDD on
9-0-1 RECRUIT RRIY--KKRRUWTT'' from
62-7-10 REDUCE RRIY--DDUWSS''
27-18-0 REFER RRIY--FFER'' to
25-23-13 REFLECT RRIY--FFLLEHKKTT'' on





%'%19-3-6 RELAX RRIY--LLAEKKSS with
9-0-7 RELEASE RRIY--LLIYSS
13-2-3 RELIEVE RRIY--LLIYVV''
%%13-4-2 RELY RRIY--LLAY'' on
%%92-72-84 REMAIN RRIY--MMEYNN'' with
15-8-19 REMIND RRIY--MMAYNNDD''






%%14-2-55 REPLY RRIY--PPLLAY'' to
37-13-51 REPORT RRIY--PPAWRRTT'' to
7-2-0 REQUEST RREH--KKWWEHSSTT of











9-2-10 RETIRE RRIY--TTAYRR'' to
74-8-81 RETURN RRIY--TTERNN'' from








%%8-0-0 SECEDE SSEH--SSIYDD'' from
373-0-0 SECOND SSEH''--KKUHNNDD
16-0-1 SECURE SSEH--KKYURR''
18-5-8 SELECT SSEH--LLEHKKTT'' from
23-2-31 SETTLE SSEH''--TTUHLL with
%5-0-5 SHUDDER SHUH''--DDER at
5-0-0 SIMMER SSIH''--MMER in
7-3-7 SPONSOR SSPPAANN''--SSER
5-0-0 SPRINKLE SSPPRRIYNN''--KKUHLL in
7-1-15 STRAIGHTEN SSTTRREY''--TTEHNN
16-4-1 STRENGTHEN SSTTRREHNN''--DHEHNN
%%7-0-0 STRUGGLE SSTTRRUH''--GGUHLL with
40-1-34 STUDY SSTTUH''--DDIY with
18-3-0 SUBMIT SSUHBB--MMIHTT'' to
13-8-18 SUCCEED SSUHKK--SSIYDD'' with at
%%33-5-22 SUFFER SSUH''--FFER at
%%5-0-0 SUFFICE SSUH--FFAYSS for
54-29-49 SUGGEST SSUHGG--JHEHSSTT'' to










6-3-6 TOTAL TTAO''--TTUHLL up in
6-1-0 TRANSFER TTRRAENNZZ--FFER'' to
7-3-4 TRANSFORM TTRRAENNZZ--FFAWRRMM''
15-1-1 TRANSLATE TTRRAENN''--SSLLEYTT from for
%%28-1-13 TRAVEL TTRRAE''--VVUHLL with to
%%10-0-0 TREMBLE TTRREHMM''--BBUHLL at
1-0-7 TUMBLE TTUHMM''--BBUHLL on
7-1-0 UNLOAD UHNN--LLAODD''
7-0-0 UPHOLD UHPP--HHAOLLDD''
%%5-1-9 VANISH VVAE''--NNIHSH from
34-11-7 VARY VVEY''--RRIY with
6-0-2 VENTURE VVEHNN''--CHUWRR by
50-1-0 VISIT VVIH''--ZZIHTT by at
7-2-7 WANDER WWAENN''--DDER to
7-1-1 WEAKEN WWIY''--KKEHNN at
15-1-6 WELCOME WWEHLL''--KKUHMM
5-1-2 WIDEN WWAY''--DDEHNN
8-0-0 WITHDRAW WWIHDH--DDRRAW'' to from
9-0-7 WITNESS WWIHTT''--NNEHSS









































sections contain a list
and conversationally by
ist has a speaker number
number (1-14). The firs
d in the intelligibility
, and Braida (1981a).
of the sentences
each of the three
(MN-1, MP-2, MS-3),
t 8 lists for each
tests described in
SPEAKER MM











Their swell mint poses by our reach.
His log will name your aid.
Her blind chain would stay at their cream.
Your tense chooses our merit.
My pars will twist their sample.
A manner tied in a notch.
Their light should smooth his arm.
A cheese should stir in your zincs.
Her sore spy cracked on his veil.
Our brisk cheer would betray my track.
SP 1 LST 1 SUB 2
1. Her temple strived for the planter.
2. Her blond shore grins at her manner.
3. A northern -wake throws at your surge.
4. Our deaf ads traced my ants.
5. Your better pearl sticks the thresholds.
6. Their growths would rip my vectors.
7. Their pail bails my tone.
8. My witty metal should blame his luck.
9. The new cross must engage the language.













An award will attack her barge.
My orange evoked the pine.
Their wits will view a date.
His volume could repeat his warmth.
Our blunt basin would score the seizure.
A seat could warn my dolls.
Our proof can switch with a nephew.
A landlord should proclaim to his fames.
Your sly clerk may slip on your discourse.













5. My apt sh
6. Your raw
7. Your well


























can draw with an oak.
fish in your closet.
s belong to their pus
shake at his sets.
may tar our claim.
ds quarreled with her
finished the loop.
d cool the lambs.





Our rabbits throw our lumps.
My merit could call to my mouth.
His last arm shakes at their case.
Her sick stand should see our strife.
Their sole traffic will relax with his
Your passion would gain her size..
Their spectral steak screams at her ho
My ledges stretch on a trust.
A clergy sells to his blondes.















Your perfect throat can bring in her tomb.
Their tame towns must paint on a lease.
My woven sleep should hire our calf.
My minute storms would avoid the rug.
Thei'r curse will side with a squad.
Our code could carry our gardens.
Her beats shift with your peer.
Her mean ton could spring at your mob.
Your lush stone must fix his frontiers.











Their prompt starts can use my lists.
His priests could pose on my chart.
Your bad inn hated my slab.
Her crowd aids their page.
Our hymn puts on my risk.
Our top throws at their fury.
My doors can dance with her foods.
An empty token could pant at the cork.
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9. His sad smile whipped your mine.
10. A jump checks in my corpse.
SP 1 LST 2 SUB 3
1. Her crude shirts gained a ring.
2. A bright wool defended our type.
3. A plate sorts their wait.
4. My huge slate should boost the use.
5. A clean soul tapes their keys.
6. Their tense removes from our trades.
7. A sad prince erects his seam.
8. My pale cry would face the team.
9. Her bent squads pace on her brace.
10. A shelf phones from the holds.
SP 1 LST 2 SUB 4
1. The gray land may impose their wheats.
2. Our disks should fill up my coil.
3. My good queens won the blend.
4. A foe coached a blast.
5. Her daily row marks up our kinds.
6. My statements spared her tape.
7. The tall boulder should help her pea.
8.'The scope should phone from my smokes.
9. Their greedy pole ends at the carpet.
10. An old shaft must house our dears.
SP 1 LST 2 SUB 5
1. A mount snapped at my stage.
2. Your female cane could crash on our height.
3. The red bull excluded his half.
4. The doubt could supply to his myth.
5. Your tan bomb could draw her lung.
6. A male tale suits the speed.
7. Our shames can trace their wrong.
8. A stern humor can smoke your portraits.
9. Her clue' replies to your sin.
10. Our stray standard destroyed the truce.
SP 1 LST 3 SUB 1
1. The sleepy hearts may wash my nerve.
2. Your odd expanses would follow their way.
3. The sole kind wondered at your mate.
4. Your foils nail in my sunday.
5. His cold role gets the deals.
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Their blunt aims guided the ghost.
A fierce arrow balances on your debt.
His same fall will blow on her growth.
His carcasses will move his servants.
Her polite spires would bat our tomb.











modes doubted at the sun.
last roar screams at our pearls.
year could count on the lie.
secret circle stired a spread.
ir whole eves trailed on his jaw.
belt piled on the costs.
scales can trade with your touch.
stupid mints stem their bulb.
ir store may fall on his breeze.




Her shaft would rear at his cuts.
Our bunk raises up a prince.
Our senses should jump their lamps.
The couplers may bore their stones.
My stew took from my princes.
The smell would drain her guilt.
Our~ tops transfered to your cops.
The form may stop by our hay.
A use bid for their gland.
A small drift leaves from the brief.
SP 1 LST 3 SUB 4
1. A best chore dimmed your shade.
Her joys burst on





A second voice pl













My gold cults will bend to their bluff.








































Their meadow will brush
Our apt attempt must bla
His sword can record on
Her luck prayed to our h
His dead king checks in
Our grand bulls should s
Their dear mistake helps
















SP 1 LST 4 SUB 1
1. The nests can fire at a prince.
2. A dear schoolhouse slipped on the shelf.
3. Our null paints die by your safe.
4. His offers may build for a face.
5. My contempt ducked my mists.
6. Our ride flooded his hate.
7. Our choice role reversed our sheds.
8. Their worship suggests to your sponsors.
9. Her pauses will -drill the thumb.













His shy glances will contend with
A fine bucket could thank their ma
My waiting birthplace locked my fa
Their charges can shift with their
A fox felt for the bushes.
My poll may search for their hold.
Their seed felt for the thing.
Our dark force arrived with his fl
Our role swims in a package.


















The slick passage will smile at my absence.
Our swollen years quoted from the railroad.
A best pressure traced our flood.
The gay blade charges at our hose.
Your gray wind may fill up her leg.
Their slack bid grants her glows.
Her crack bends to their arch.
A due lunch should regret her sleeve.
Our sermon replaces my bell.
The north dashes would tape her mind.












Your knifes blocked in the terrors.
Our old latch may pause by your slate.
His tall noses trap the beacons.
Her rare plant acts a coach.
My shy slum risked my spheres.
Their blond stove must judge for their youth.
My loud prizes stressed to their repairs.
Your wave ruled for our wreck.
Their splendid gold would rip his phases.













Their reach must bid on the travel.
Her worst mats must freeze their work
Their gross stretches doubt at the fo
My massive clue halted her hurt.
Your muddy egg twists a nut.
My wills may pray to his twist.
Your pole would plan on the workouts.
Our smart lay returns from your wash.
My big run will smile at a mink.












































His pet right must slide on their realm.
The rusty hole denounces our view.
My wrong roar must bottle up our globe.
Her bazaars stem from their beams.
A wrong could aid the voices.
Their lots trace his tap.
Her outside claimants stay her tours.
His pattern glows by their clues.
Their mad drought placed his march.





































. Their clash weakens their branch.
. His aimis widen her drop.
My supply twists a bullet.
. Your passage could change at your stove.
. Her high panic arose from his inns.
. Their peddlers grinned at her charge.
. My siege would enroll in your mischief.
. Our tough rake drilled my rake.
. The new leap aimed at their wake.
0. Our wild shell dropped on their burst.











His fond fence may wind up his wash.
. Your peace wired a door.
Our deep yarn could dry our dash.
. Her sharp fame brushes by a bear.
A bid could choose our gum.
His birthplaces feel for his rags.
A fond fly must plant by your display.
A pitch can sing with our fabric.
Your alive mind would retain the spell.
0. My base moves hold up their tips.
SP 1 LST 5 SUB 5
Their ample club fell by his
Her pale surge may defend yo
Our fierce palm steps in my
My seats can gain my fists.
Your sorrow can glance at a
Your dense grain should fix
Their brown creeks kill our
Your tragic premiere will p1
The dull clash may unload hi














Their prone dims may sail on his fish.
Our acts can solve his suspect.
The anxious sun will defend his railroad.
His troopers must drift to a route.
Her just quest could stem our letter.
Her sole road knelt at her ghost.




















A glove searched her lid.
Your stray steeple trims
His broad spires send a
my prose.
boy.
SP 1 LST 6 SUB 2
A trust worked on our top.
A glad rope would tend to his loss.
My neck will insert his steels.
My buses checked your diseases.
Her crosses would wash our carts.
The round glow furnished your lung.
Your business must uphold my deadlock.
His shaky trunks cut my chiefs.
My heels guard their camp.
My bomber could glance at my scopes.
SP 1 LST 6 SUB 3
Her apron tared his tubes
Her rear honors could sel
Their captures could paus
A stay may keep in his ju
Our smart toll caught a t
His club must kick at the
A large arrow must insist
Your bend sues the boat.
My joke can creep on your





























simmer in your plight.
round her cream.-
slipped on his bit.
ith a spear.
suspect our tract.
ts by a surge.




His left plant eased by your slug.
Your pure bills resolve her file.
Their desire boils the shift.







































Our gestures lean o
His trim voltages c
Her routine powder
Your gaunt dentist






























. My friendship smiles at your airport.
. My knight must wake up his summer.
. Her slim skies could cope with our hungers.
. Their brand should share my prides.
. My~safe nut concealed from a jump.
. Our soft beat can judge for the slate.
. Her earthly plots hear of her exchanges.
. Her mean lectures could adopt his office.
. Her gain dreamt of a charge.
0. Our bushes will stay at their junk.












loss reviews their unions.
cycle must hire their int
will need a hut.
riests stilled our roar.
put on his doll.
should ring in a bone.
slot boasted to her bolt.
must send to their palms.
hould obscure her cliff.
coached their desk.
7 SUB 3
1. My checkbook may expand with your proses.
2. A delight delayed my meat.
3. The tenses should stun her set.
4. My rocky egos can hit your plot.
5. My mean court tested your responses.
6. Your brain phoned your prize.
7. The baton will project to a plant.
8. Our last rent showed in a pause.
9. Their check must fear for my yell.
10. Our meet will arrange for their gardens.
SP 1 LST 7 SUB 4




















My strong plank loves our
A wake locked in your cur
The clear bluff may suppo
Your rude strip may crouc
The throats spent on my w
The phrase stuns their bo
Your plant will cry on yo
Our lid should own their























ift begs from a
slides on his go
ss year would le
could use your
t solvents can w
can blow on his
lse may balance
risk steals from




ave from her screens.
gram.



















































ook for her programs.
in her retreat.






His note bl'ows on our spies.
A youthful globe could point at your banquet.
Our north maid cracked on her shadow.
Our pupils can bear his silk.
His rests guard my class.
The farther raises shut in his meats.
A blind wheeled in your mentions.
My totals clung on a bus.
A curse heats your crops.





















SP I LST 8 SUB 3
1. Our quaint peak landed my vapor.
2. Their full kiss pays to your slate.
3. Her flat sleeve may beam at a work.
4. His youth applauds for my stores.
5. Your dog will pass your courts.
6. Your grounds may fear for my fish.
7. Your apt prairie could wipe up the beer.
8. Her stray row should join with his silk.
9. Your stranger evolved from an object.
10. Her high shore would match with her stall.
SP 1 LST 8 SUB 4
1. An outline checks on her pig.
2. Your plain bumps plunged in her beer.
3. His curve may plant by the box.
4. A live trend may shout for their shot.
5. My torn door acts with a marker.
6. Her limp prayer would tax a lime.
7. Her grand guilt may beg from a fear.
8. Their threat stares your despair.
9. My large work can drill my spray.
10. Their bloods can light your lure.
SP 1 LST 8 SUB 5
1. A clear blame will beat our furnace.
2. Their old rubber should care for our goal.
3. The best creeks dispose with his joints.
4. His stud would dry their cook.
5. The main wants should sell to the fence.
6. The broad fighter could rest by a mean.
7. An outboard hope guided my nicknames.
8. Our burn stands for her year.
9. Her long tour may trap our crib.
10. Our rules could plunge in my film.
SP 1 LST 9 SUB 1
1. His mass should end at their hate.
2. Their green profit sprang at my wax.
3. A colt tans your fee.
4. Her content hill risks for my cab.
5. A proud coal must whip up their heel.
6. The deaf clay announces his bolt.
7. His clean bins can stretch my tire.
8. The blast must smile at your wage.
9. Our wine disrupts their coils.
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10. Your coffees phone from his solo.
SP 1 LST 9 SUB 2
hot clue could need your
resh shade must control t
silent pasture files by h
esteem would drop on a se
fork should sustain my br
r trick tasted from a spr
milks lost their cliffs.
mb year arrives with her
truth hates my move.





















ewd sweat assigns to the h
fist can burn your march.
t made up a shear.
sister can cut our rods.
ue salt climbs on the air.
convey to her wife.
eil could invent his thrus
could shake at your lead.
mates would sink our plugs
es flow to my pair.
and le.
ts.
SP 1 LST 9 SUB 4
1. His robes grabbed at her tire.
2. Your warlike rear stretched on our job.
3. Our event keeps in his scream.
4. His scene will approach their travels.
5. Her pitches rear their limes.
6. Our complex ideals could bet on a region.
7. My best mink must boast to our hold.
8. Their woven screws secede from the glow.
9. Their loud pill feeds a lunch.









My sorts should marry your call.
Their owners objected to his rates.
Her zincs needed his ballot.
Her nights would affirm their temples.
Your sketch can rear at her fort.
































The real tunes sue their block.
Your guide may fix her ditches.
Our ride secured a sex.
The damp slabs must kill a bat.
SP 1 LST 10 SUB 1
1. Her dresses relied on your shot.
2. His murky card should tape up my chord.
3. His gram would remind their toe.
4. The bad. proses wasted his haze.
5. The wish screamed at his button.
6. His mint varied our classes.
7. Our heel must shift with my pail.
8. The silvers dwelled in the rakes.
9. Their blond lobe can wipe up a rear.
10. Your sad boot boosts the pushes.











id must wear the gross.
long bedroom will bless her mill.
lucky group could deal with his trust.
vile hand would try with her risk.
gallant prayers bat to their base.
ush rookie may put on her powder.
pea traced her stares.
east wakes bid our fact.
porches may drive to their crown.
ress stripped their rug.
SP 1 LST 10 SUB 3
Our glass prepares ou
Their premises will s
Your firm cup will hi
The spiral added on h
Your brain can grow o
A ripe feeling pushed
My lodge wants their
Her drunk may pose on
Our proper brass will
Your stem could cope
r push.
olve her mounds.




mach i n e.
your rays.
hurry by her mouth.
with our purse.




lans for her dears.
ip pries in their curse.





























Her wry sauces may see to a deck.
A spare peak leaves from my crests.
Our brandies will get by a label.
My rusty text reckons with a grain.
Their sweet wallets must send their barn.
My tough climax visitted a lawn.
My hairy fool would sway by their phrase.
SP 1 LST 10 SUB 5
My bushes creaked by my closet.
Their pass can bottle our waste.
Our pitch rents the coating.
A limp lime choked their design.
Their live camps cut their table.
My stance aims our steer.
His fast stove stressed to his hook.
My pickets burn my sides.
A cross could whirl on their masts.
A raid revives your sorts.





















d can drill his de





tapped at his con
t must bid on a ra
could place their
phones our ax.
SP 1 LST 11 SUB 2
Your wet cheeks fis
Her brave baton cle
Your live farm hold
Their script should
Her dull cape steal
His round spell wil
A steam can ship to
Their prompt tools
A blind flock stren
Your sketch would
h in your luck.
ars her grasp.
s her sheet.
form by my self.
s from your site.




grant to a rate.























































Your tense lid keeps in her assets.
His blinds stamped on a mink.
Her shrill bunch can brush. by their stick.
My disease may rest by their pile.
The just event launches our score.
Our zinc must shrink from the weight.
Her gaunt stains feel for my booth.
Our tins choose for our crafts.
The cook must send to our cyclist.
Their rocky strides should vote for his juiqe.
SP 1 LST 11 SUB 4
1. My adverse moods wait on her bat.
2. Their cross lecture should deal the coaches.
3. The taut backs may back my breaks.
4. The bend may drift on your dress.
5. My circuses landed the franchise.
6. Their summit heated my skirts.
7. Their bad arc warned your flights.
8. Our angry leaf can lead in my core.
9. My cold steers must explore in my killer.
10. My lad snapped at the mill.
SP 1 LST 11 SUB 5
0.
The stiff trouble must start our urges.
A slice grabs at my classroom.
A wood could cling on a gross.
My comb should know a breath.
My car may swim in my joys.
His past track could pour on your football.
Our proverb will discuss with the keel.
Our coarse ruling woke up my willows.
A woe must cast in your seas.
The wrong tents would clean our trick.
SP 1 LST 12 SUB 1
1. A true toe implies to a dozen.
2. Their bet respects our dogs.
3. The gulf searched for their jet.
4. Her spines would let the rubbish.
5. His demands can ring at his shame.
6. His crystal will incur your flames.
7. Their harness may set up the treatment.
8. My coolness ventures by the gun.
9. My cheap stock should wave at his wounds.












SP 1 LST 12 SUB 2
The majors doubt at their cord.
His heir gazes at my drainage.
A poor call would preach to her tri
Her cars guided her limes.
Your wet belt broadens her rats.
The right cane could guard an edge.
His mad trade should claim the chor
A grant tries with your hour.
A toy could scream for their weeks.
Your corpse grasps the spaces.
cks.
e.





















waist must refer to the hall.
wise pad should fish in the back.
herd may paint their quill.
r stove may charge at the wit.
suspect recalled the drags.
bluff would stun her soup.
all grove should cloud a league.
hard strifes will charge at your
due brief should run on our team
mob could tie in their legs.
sunset.
.
SP 1 LST 12 SUB 4
1. Our end taste wasted the creeks.
2. Our hates lift up your mood.
3. Your joint silks may dry his chair.
4. Her windshield could retain my death.
5. My dollar should tap their c.ount.
6. My lunch may note the farmhouse.
7. Your good ends cooked on our fact.
8. The whole daylight helped a disk.
9. Your dumb surface viewed our check.
10. Our nighttime piece should wake up your atom.
SP 1 LST 12 SUB 5
Our deep spells scored the snake.
Your staffs dressed a tin.
His base sort gets a spine.
My flat batch could bail his shower.
Our rear second'would declare to the
Her bubble may stretch your jet.
Your angel could print on your dot.





















The fresh sermon could smile at your fraction.
A blunt mat forms by his sleeve.
SP 1 LST 13 SUB 1
My tales derive a burst.
A near crown pines for our coast.
Their command may meet with your st
Their sick chin can bat their row.
His fair traps probe their span.
Her spare ear would choke on my sta
Her civil song hunted for their des
Our pig glowed by a crop.
Their blank ads would shout at your
















h would hear of our aids.
d may sign my charge.
marches would sprinkle in her
e tilts on a question.
1 speeds on a stop.
me peanut could house an item.
m screams at a voice.
liked her claims.
would refrain from their haze.
looring enhanced a pocket.
ships.
SP 1 LST 13 SUB 3
Their pie preaches on her kindn
My shrill ramp would read by a
My tense width may limit your g
The swift hour can breathe his
Her slick fare will duck his ch
Your critic urged our clause.
Our sane clerks should watch fo
Their rule would place my quest
My spurs sat with a cult.















pack would go to our arts.
fist can whirl on your pension.
r tomb taped up your ace.
strip will face your hawk.








































6. Their lake should fall on our passport.
7. Her outsides can compare his bluff.
8. Your fake dogs helped her finish.
9. His bare account can merge with our dock.
10. His stable slope washed a stream.
SP 1 LST 13 SUB 5
1. The rule plants by a vice.
2. My poisons can score your turbine.
3. Her tricks must promote a fist.
4. Our blank nose can trust in our fare.
5. Their covers could elect the ice.
6. Her part fetched her stand.
7. A warm sundown should act with the shovel.
8. Your warnings could lift her bank.
9. Our burn sorted their clash.
10. His actor can smooth his suites.
SP 1 LST 14 SUB 1
1. My kick weeps for your shame.
2. Their vacant movies can park by her pies.
3. Our falls must breathe in the sketch.
4. My full glimpses housed our trays.
5. A case could fish with your stakes.
6. Your pet rugs may trail on her grade.
7. My folds can fly by her buns.
8. Our blindnesses stole from our blade.
9. Their prices felt for my bones.
10. The harsh plate sides with the break.











l seizure can think for
subtle stools will step
recks could squeeze by t
braces.fire at her adven
widths must split my da
mill must own your sloga
thick pickups could bite
rips must suffer at our
sense forced my dread.










SP 1 LS-T 14 SUB 3
Their proud coil must expand with a master.














A moon hates the march.
A slow couple may recruit from his pain.
His ballads can tan her brain.
The train offsets a system.
Your unchanged match could require of your motel.
My balances can further our clocks.
A smell would shift with your fox.
Your toothbrushes should show my action.
SP 1 LST 14 SUB 4
Their sullen protei
His swift costumes
The apt styles may
Our item panted at
His coat contrasts
The dull corpses ma
Their exact breads
Their common will s
Your dirty form sti
Your vent
n shifted with a stern.
stand on her wallets.
shout for our bird.
the cent.
with my falls.
y swallow our roses.
would assess your mails.
witch her scope.
Ils his judge.
rested by the aim.











tense form will note my range.
light lamb released his script.
r flush wage forces their statute.
ar should stun your bark.
r quaint current crawls to the grave.
east plays left from a trailer.
stern toasted a deck.
paw stayed at our circus.
r droughts lean on his fan.































SP 2 LST 1 SUB 1
Her mold could



























think for their thoughts.
SP 2 LST 1
1. Our length
2. A globe names
3. A shift strips
4. My oaks should
5. Her wish lines
6. A line tried w
7. His spire roun
8. His near shelf
9. Your rear may
10. A bet should







































twisted on your se 1 fs.
our creek.
her thumb.




must pry in a scandal.
divide a lawn.
soak in the witches.
B 3
vain lobe fooled her stages.
weak draft contrasts their hill.
masters state to our ban.
r lamb could contend with the peac
r strokes could rear at your ships
low dish prevailed on their desce
glaze cited my lengths.
loose frauds would suit the clue.
ir rests land at his shade.
s charters set up our lines.
LST 1 SUB 4
serums enact my hosts.
ir cage should choose my points.
fists visit by our colt.
cures break with our pile.
picnic stuned the regards.
ir courage tends to your cure.
stray stream may deal with a prid
















Their loose art smiled at
My splendid worth clings
his ropes.
on the crime.
SP 2 LST 1 SUB 5
0.
His joint youths will hide by their
Their brain should invade my dreads.
A witty palm dared a lantern.
Your rich tense chokes on your rate.
Her sites stem from my cult.
Their posts probed my robe.
My glad prize may swim their marine.
His air may wake up your bits.
Her thick mark coped with my pea.
Their garment can lean to a. pond.
rows.
SP 2 LST 2 SUB 1
1. My rage revised our cockpits.
2. Their big crash would cut hi.s names.
3. Her ruins tumbled his mass.
4. His platforms may quit the leap.
5. A random would welcome their darling.
6. My loads could trace their wreath.
7. Your leap came to the loop.
8. Her roses could block in our pint.
9. Your mast could insure their mode.













Your scarce blots line up your laug
His ton would see his tea.
Their drunk lads worked on your dou
Her quack fools her scrap.
Her real slugs would mail my bends.
A rush would quit her halls.
His cracks will heat your myth.
Her grey scaffolds may call to our
Your west glaze fetches our junk.












The strengths clung on the arrests.
Our mirror flew by a ray.
A plain washed her counters.
Her narrow mist projects to her sea.












A fold reaches a carpet.
Our road would hate their treatment.
Your nude storm traded a ditch.
Her squads defeated the pride.
A big event must mail your arc.
SP 2 LST 2 SUB 4
1. A nose can ring at her trusts.
2. Your temper should cur
3. A strict square gains
4. Our link cooks with th
5. The sheds secede from
6. A mare must match thei
7. A broad patch waved at
8. A grey myth could succ
9. Their cool trunk would


















eed with your cheers.
kneel by the raise.
ld fire your wit.
2 SUB 5
A shelf would stamp at his bride.
The room aids his strains.
Her sure pencils can add on her masts.
My skill grinned at a bench.
Her overt case can blow on a beam.
Our large mess issued to my corpse.
Our mat can jump her tissues.
Your queer fear wastes my spoon.
Our fist arouses the liver.
Your straight lace should dismiss a substance.
















view must clean our whisper.
lazes responded to a sky.
grudges sign on a moonlight.
nest breaks with the hoses.
grace risked for a cross.
success can work on a fold.
ise can propose to our cats.
can let in the eyelids.
should employ a marble.
d tray blows on his steps.
3 SUB 2
d must burst our snow.

















3. Our green boat glanced at their tons.
4. The burnt rag postpones your thing.
5. A mate would claim my foe.
6. Our shower must grasp at their swing.
7. The ridges will raise up my play.
8. A tone should pass by a dam.
9. My persons will shout to her pipe.
10. Her priests fight with her control.
















































ld marry our blasts.
1 lead in a port.
od your pulse.
spelled a streak.
e up my stone.
Our true ham earns my noise.
Her black curve hits her captains.
The cross pump can snap at your polls.
Their neck moved to their code.
Our free slope fixed your rag.
The link wanted my leagues.
Her best boot steals from our codes.
Her rod must fix our poles.
My sketch should suggest to their mint.













Her lean storms need the guys.
Your land must agree with our month.
The stance will accuse her cost.
My shrewd houses would beat in the male.
A net soup glances at my roof.
My drug may think for the length.
The growth may vanish from a shot.
Our drink campaigns for his tide.
The flush maid could fear a response.
His night strived for their tea.












My mock feat can breathe on their second.
My orange settled my fines.
A brisk cent cherished his curtain.
Their new paint may teach to your fence.
Our hard toast forced her bit.
My meager throat slipped on your greases.
Their fertile escort tosses my dot.
Their solid chests list on our cry.
The offer should pry in their award.
Our big chins cross a hurt.
SP 2 LST 4 SUB 2
1. Your rough template cooled your sunburn.
2. His false heart slides on the screen.
3. My grass reached for my sugar.
4. The tracts will plan for your service.
5. Her white boots pack up my sketch.
6. Your wrists suit their iron.
7. Their hungers can pry in their bowl.
8. Her sketch may suspect their fate.
9. My dense prize spits at the maker.
10. Your same gesture would rebut our piston.
2 LST 4 SUB 3
My bent stud blows on our heir.
Her rinse rested his bow.
Their bedroom may button a pit.
Her rich squad must laugh with thei
The crude yell should ease by his p
Our unseen detail prays with their
The fit blamed their arch.
A bus gives up his grip.
Our touch will divorce their fate.






The masses can pray to the contempts.
Your sparse fence will wait on my poll.
His blue nights enact my keel.
Their speeds could state to'her runs.
His dash measures our rubber.
Your ballad must feel for the cold.
Your phony mind may meet with a fly.
My ready research would sell to their pupil.
Our polite mile worried your feeling.














































noise built for a sector.
cruel halfs may strike your sheets.
safe nest flashes by your ton.
good beer would shake their fact.
taut ulcer knelt at her travel.
whole airfields listened to a claim.
dose could suppress my brass.
ir rinses left from his tape.
stiff hymn may shift with his habit.
r meets should aid your ideas.
SP 2 LST 5 SUB 1
0.
Your thrones spring at the farm.
Her sane games may pocket their spots.
Their couches would bore our phase.
The case can crawl to my bags.
A slaughter limits the hint.
The gay boards favorred your widow.
Her fortune surprised the pump.
A tea must swear at her dirt.
Their unpaid cradle claimed her rust.
Our spare saint will wire a tune.

















erve to your bat.
n her tip.
s of the retails.
charge at their hens.
must hope for the sand.
low on your faces.
his claims.
would step in the trunk










A sparse context elects a cooler.
Your sparse increases cross by his threat.
A wrong tour will serve with a brother.
The clear fragrances cope with his nut.
The pans could grow her rally.
Your brown side must cut her shops.





















Our 'chill may f




















leapt on a search.
t signed their year.
ymn cuts the path.
tests described their
tile ties in her tin.
jail may build on my
hmic fairway earned ou



















My tough aunts protected his wine.
The modern clerk can get by my drawing.
An oval harvest shut on my skirt.
His frail toast must catch a plate.
Our bright torsos should wait on their
The immense bust views a squad.
My grave portraits caught a trust.
My recent stretches stayed at their rai
Your worthy stone must send to your mon




SP 2 LST 6 SUB 1
1.. My broke punch would yell at a blast.
2. The just smile will waste their drums.
3. A remark guessed at the lamp.
4. Her eve could smell of our ground.
5. His pails would admire your fragments.
6. Your lone gun spread on my bust.
7. Your small decks would guard his part.
8. His wet stain can stem their ink.
9. Her results extracted their mess.
10. Your crude lawn opposes your spires.





Our reef launched the drums.
A strong word strives for my bin.
Your charges drop the side.















The purse can let
Your frequent tile
My stern hell shou
The pail will wire











SP 2 LST 6 SUB 3
1. My vote injected a lad.
2. Our proud beach owed to your month.
3. My head smells of his fabric.
4. A great slug can shake at her permits.
5. Your strict myth will crack on her lumps.
6. Her realm viewed the plot.
7. A torn tone wheels in his cases.
8. My puny tree lists on our lot.
9. Her sand can sponsor your seal.
10. His unrest could shout at their window.











Her rinse shouts to a wisdom.
A fame freed their beasts.
His guide would shine on the spirals.
Your desks teach her kinds.
The sandy bridge may dim our tour.
A chronic mess flooded my oaks.
Her rough fares must lack your gift.
My cruel eyes boost my mold.
A sketch lets in his gram.
























could come to your tomb.
et codes must suspect her wrath.
should heat a vapor.
t bandstands can fire at her dislike.
doctors bet on my march.
an bloods flooded our sides.
ght deadlock should pull his bird.
ef stop rested their stone.
bunch regarded a tribute.
ts swayed by my loads.
7 SUB 1








An urgent supply cracked on my throat.
His hot worker loved a praise.
My rare roll can show in her praises.
Our foolish dream launched a dawn.
Her false year will view her fan.
Their wax rides in your fuel.
His wet land would forget my weekend.
Her queen attacked their sitter.
























travel with our bills.
can plant by his hulls.
by my drops.
counted on the barge.
ng flooded a jug.
e would sue our leagues.
strengthens the gesture
to her fate.
turn on my balloons.
SP 2 LST 7 SUB 3
His pause must wake
His star could smile
His trim cries shoul
Their fresh sky will
The square laugh kep
His horns nailed in
Our lazy script shou
My quaint staff must
His liquid care may




d own your blacknesses.
freeze the lips.
t in your pulses.
our prospects.
ld scrub with the seller.
mix their base.
shout to the tents.
our vantages.
7 SUB 4
1. His defense aroused the firms.
2. A spare bride injects his grasps.
3. His oath records on my crests.
4. Her maids ca'n kneel by their chart.
5. A glance parked by a luck.
6. His drunk bound crawls on their plow.
7. A mount can proceed to the lake.
8. His doors removed his claim.
9. Their joy balanced my peaces.























SP 2 LST 7 SUB 5
1. A moral wrath must muffle a hold.
2. A neck shrank from her myths.
3. Her cribs would even the inquests.
4. A lean tube should wash the grill.
5. A shell rose with his stares.
6. Their absence comes to a steep.
7. The shelter could obscure our curve.
8. The raw charge may twist on our hurt.
9. A sick satire cited your arts.
10. A discharge may deny her flames.
SP 2 LST 8 SUB 1
1. My pieces would merge with a sand.
2. Our tank blocks his fool.
3. Our far raise should drop on the readings.
4. Their liquid knee could block in the wreaths.
5. The plains should help their horror.
6. My free bronze stores our meet.
7. Our dim walks blocked in my soybean.
8. Your tires may maintain our glare.
9. His choice rain will swear at a mound.
10. His rest trembles at our film.
SP 2 LST 8 SUB 2
1. His presents brushed by his stays.
2. Our owners shut on her splits.
3. Her sane cliff assesses our auto.
4. My last glances fly by your trends.
5. His grade jumps at a mind.
6. Your details taped up his vent.
7. Their clock swept your suitcase.
8. A dish must scream to an heir.
9. Your weddings release our jet.
10. My slick corpses should nail in my tin.
SP 2 LST 8 SUB 3
1. Your tame knife fooled your intents.
2. Our cordial heat must hang on her hell.
3. Our glands alerted her sleeps.
4. A shore gos to my drought.
5. A damp king beared with our pars.
6. Their ways must look at our green.
7. Her fragrance answered for my blindness.
8. The driver knocked my mounts.
9. Our challenge sails his cry.
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10. Our silk may mind our hillsides.
SP 2 LST 8 SUB 4
1. My cross leg
2. His mill can
3. Their pots r
4. My spindle s
5. His shrill p
6. Our frank la
7. A fake pride
8. A drag twist














































r jams must line her leisure.
dishes will venture my dog.
tour dried the burn.
hief plays at his pits.
r crowded spear shone on his home.
feat can still their bolt.
inches can help your airport.
just clover could climb by a pump.
grand cart can dig in a refund.
smooth midnight will snap at her humans.
9 SUB 1
The myth threw at their porches.
My gulf described their flock.
Her band wasted the knot.
The quaint stew may flash by his turn.
Her loop would move to your suite.
A rough place dressed the dispute.
A slack woe should detect my doors.
Her rule flashed my lots.
A grim scent preserved your hosts.








LST 9 SUB 2
discount screened their cent.
brilliant cakes tear her speeds.
haven knelt at the hand.
tough doubts will dry his mercy.
bold speeds can convey to her tr

































Her message should 1
My wrongs postpone h
His plain pulses rem
Her swift vengeance
His keen fit cries o
Your dim class will
An ace helped the bl
Her brief wifes post
The wry depths would









lay by a sur
up their tre











uld rent from your lodge.
te grant must pose on our
flower sided with our dang
forced his cut.
routes compared with our p
stated to her pasts.
nd will smell of the beer.
race owned our fall.
nd probes in our control.


























squalls governed her minor.
blunt term added on their mail.
ir scant slave may place the bells.
ir shift would claim the folk.
trict race can sell to the floors.
junk should choose for her sweep.
drab seals painted on our feats.
scar doubts at my theme.
bee guards my bread.
dull pack fires at their ring.




My songs must freeze my team.
Their dry blame told to the loops.

































4. Our geniuses could sing for his lad.
5. His wars snapped at the bolt.
6.-Our shy daylight views her claimant.
7. His comb will probe in my bums.
8. Our right snack holds up our dot.
9. Their fire may rush to their parties.
10. His lone cats should seize the prince.
SP 2 LST 10 SUB 2
1. Their locks will know of his slice.
2. Our cousins can help your gas.
3. Their head grinned at your tile.
4. My hungry bath must ask the bulbs.
5. The fork would detect her winner.
6. Your sore stool pleased the years.
7. Her brisk selfs slid on her seam.
8. Your seat will send to their outside.
9. The pink loaf must face your hope.
10. My steep breaths pleaded to your walk.
SP 2 LST 10 SUB 3
1. Our hot rancher could tell to my finishes.
2. Our strict bench grasped at the walk.
3. His flame bets on the clover.
4. Your net stem may please our sun.
5. Your bow digs their bank.
6. A rush can rear their drafts.
7. My far length seconded her goat.
8. Their burnt cheeses must beg from a sergeant.
9. My visa will sway by his monkey.
10. Their pansy minds your, peaks.
SP 2 LST 10 SUB 4
1. The necks sued our beers.
2. Our bag offers the lifes.
3. My dying ports would risk a gum.
4. The small defenses will retire to my bow.
5. Their drab pauses write to their clusters.
6. My flag waved to his stock.
7. My prince tests my jug.
8. Their mint exceeds a steak.
9. Her fat plights will swear at her aunt.
10. Their slim witch charges to their moistures.
SP 2 LST 10 SUB 5
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A knife will keep in her queen.
My dark tones may resist a bridge.
A stance can lead in our view.
The sterile print lent to the stack.
His fists disrupted our bits.
His scarce lay would fit in our union.
His crude fiction tied our brass.
Their advance can devote our scheme.
Her prospect would flood their shore.
10. Their jars will pile
SP 2 LST 11 SUB 1
Their full chill could s
My slow firm pourred on
Your empires imposed on
Their slum must stretch
Their streams must hire
Her mock tube viewed her
My blue batches can ship
My simplest markets can
The drums stamped at my












SP 2 LST 11 SUB 2
Her green zinc will park
Her scores may check in h
Her faults should choke t
His bride trades with his
A shop tilts to our ward.
Our file hit their good.
A wide plain buys from my
A wet crime gos for my ca
Her hand should hand to y













SP 2 LST 11 SUB 3












Our milk prays with
Our veil may cook f
The slight estates
Our shields sue our
Their proud laces m
The shabby builder
The spur prayed to
The cold scheme wi
your aid.





ay simmer a pause.
must hunt for their bay.
the drunks.































SP 2 LST 11 SUB 4
1. Her shop may sort h
2. His bit drives on t
3. Their drunk must fe
4. Your big dashes tre
5. Their screen must t
6. Your vast needle mu
7. Her stray bulbs not
8. Your tame prayer mu
9. Your twists spit on
10. Their lands served













ar for a pool.
mbled at our stud.
ap at the wifes.
st halt at your death.
ed his meet.
st stem from my mares.
your landings.
to his sunrise.
Your plot earned my back.
My neat tire piled on my trailer.
The dead keel can shift your food.
fly mere pin admired their arcs.
Our sense will settle with our razor.
Their aunt will phone from his drizzles.
The debut bored my aims.
The wary dose may grin at my hay.
Our entrance enhanced a bluff.
Your instant split the string.











would soak in our risk.
can color my guilt.
t boosts her thread.
badge can tap at the rolls
e friends file by your rust
ad loaf printed their ashes
h inches spelled my flame.
le must trim a guitar.
reduced her bread.
ck scents will send her cla shes.
SP 2 LST 12 SUB 2
My soldiers would grab at their ranch.
His pet fault painted on his town.
Their vent must lean to his source.
Your three pleased his bark.
The tart hazard must trust in your facade.
Her close tile draws on your produces.
My trap screens my boot.




















9. My label sticks on our trail.
10. His proof buries a claim.
SP 2 LST 12 SUB 3
1. A beam stresses to the suites.
2. His map would hide at your seam.
3. A good clue may march on your fits.
4. A hostile prayer should grow on her sundown.
5. The myths would sing for your leg.
6. Our prompt insect limits his sex.
7. My dull virus survived her lid.
8. His breach may warn her fund.
9. My fruit shines on our reaches.
10. The tough merit would care for my boxes.
SP 2 LST 12 SUB 4
1. Their owners may boast to an axle.
2. My menaces must teach to our stems.
3. A moist witch bid for my crowds.
4. Her bare critic shuddered at his trial.
5. His jar cooked their gum.
6. My grand anchors must want my nail.
7. My young rays remind a calf.
8. Our thought will require of your sponsor.
9. Her best notice charges a want.
10. Her lone inks wheel a pain.
SP 2 LST 12 SUB 5
1. His bulky wrath could nail his seats.
2. Her prey must spend her ranch.
3. Our sounds choke on her siege.
4. Your bold rinse spins your pearls.
5. Your sky told on her spark.
6. Her badge can slow her entrances.
7. Your sly drunks come with my couple.
8. My stud must bend to their chins.
9. The surface strives for our verses.
10. His shelf should laugh at his share.
SP 2 LST 13 SUB 1
1. A gate must rebut their reefs.
2. His tame canes talked of your coffees.
3. My artist could stun our half.
4. Your mast cleans her fruit.
5. Your wind crawls on your hold.
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6. A drum would approach the noses.
7. My caves could mix with the bins.
8. His free rug toasts our flooring.
9. Their dear faces their seat.
10. My stock secured my suitcases.












late lock must dig in a drop.
r shy lead dated your tumor.
whole eased by a stop.
lean school can wash their dugout.
certain pond would reply to a town.
dirt would roam by my bronzes.
wax sold to our piece.
keel nails in her tube.
graphic frames grab at a measure.
quick story may bore their slave.
SP 2 LST 13 SUB 3
1. Her maple fruit should hold up his rake.
2. The claim whirled on my kingdom.
3. My descent thought of your cost.
4. Their smart blade may hate their belts.
5. Their strong toy may succeed with their spark.
6. The young risk must shift with a nod.
7. His stove chokes.on your drums.
8. My fake cord could swim in my rocks.
9. Your pars could grin at the bomb.
10. Your thick wool rang at his keel.





















door preached to my prose.
r old gold loved their letter.
ir upturn beat a wallet.
r outside corpses must sign on the 1
huge part shouted at the nods.
vast tray can store their truce.
nude squalls should lie for my job.
rental pleaded for your toy.
r oak will see to my juices.
e reader should know of her tea.
ay.
SP 2 LST 13 SUB 5
Their nude tie
His lid should
leapt at her map.














Their fit lodge stuck a hate.
Her plain booth would hand the sighs.
His branch heard a mud.
His desk serves with their faith.
His tan coins could press the appeals.
The rides would tan your throw.
The. flasks live for the dot.
His lost chins may trust his damage.
SP 2 LST 14 SUB 1
1. A total source accused his beds.
2. Your heights may gaze at his charm.
3. Her legal building could talk of your forces.
4. Their bad mats force my cart.
5. His poor slabs yell to a setup. a
6. Her list prescribes her bases.
7. Our vile lovers stored the quill.
8. Your fast respect would second their sequence.
9. His chimneys design his bunks.
10. Our stern hold spits at your foil.
SP 2 LST 14 SUB 2
A quest would wheel in
Your mixture blocks in
Her lyric depth will ye
My moons would drop by
My base curses switched
His north twists may fl
My pink sign doubted at
Our wills should speak
Their tap should count
Her weekend worries a
a calf.
your muskets.
11 to his beef.
their jaws.
a river.





SP 2 LST 14 SUB 3
1. My nights should lower your gross.
2. Our whole hates will conduct a shock.
3. His soft sides would find his song.
4. A torn par paused by our retail.
5. His crude patrol can score her choice.
6. My nightmare could secure their hall.
7. A fine term digs her fan.
8. Your fake mold must light up their wheat.
9. My grey piston seizes our charges.
10. Our near thrust searches for your hint.




















Their drag could spread on your hurts.
Their wraths must cause the crib.
Our squads will shift with our pear.
Our torn bend should wave to my gland.
A blame sailed on her death.
Your clause must walk on their floors.
A yarn dated my faith.
Her white height will pass by my doubts.
Her fists drill her screw.
His raw cheese can dance with a garment.
SP 2 LST 14 SUB 5
The brain should trot on his meet.
A rent stuns my flock.
My cops wish for the son.
Our gear will rent our dispute.
Her lawn could choose for the calf.
Their swift ban perceives our glows.
My spring gives up the tour.
Her product must wrap a stress.
Their correct hands rose with their washes.



































Your scarce choruses serve with my mines.
His stance will push on his sort.
Their fairways jump on her ball.
Your cosmic troops will dig in an express.
His rain walks to the bus.
Your suits sue an object.
The same grosses claim her plot.
A scrap beged from your breeze.
Her slow cents should aid our chill.
Her short shock could avoid my bid.
SP 3 LST 1 SUB 2
1. Her suits must hope for the care.
2. My mood put on our mills.
3. A bath calms her piece.
4. Her mock pine studies my stands.
5. A sole entrance may compare with his tire.
6. Our bad sighs will pack up his stride.
7. My worths panted at my yarns.
8. The brothers paid with our year.
9. Their states must glow by her breeds.













My huge team could treat a checkbook,
Their speed tilts to their moons.
Your rusty rains spread the stain.
His approach should set her fringes.
Your mind launches your screens.
His ears sank our inks.
A light cold bursts by the seat.
Your foolish roles defended the growths.
Our act strengthens my cage.











A game pours on his culture.
Our strong tires wasted our lords.
Your shape tapped at his deed.
His viewpoints hide at a mode.
His right lengths would tap your camps.
Our wide hit can name our shift.
His spear would answer for her studs.
Their taut sheds can merge their cent.
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9. A young viewpoint twisted on





. His mild cry can treat our spell.
. A brain packs in his mess.
. My frank couplers choked on her excerpt.
. Our drag will dress a stew.
. The full bullets must jump a twist.
A green stack looks to your slip.
. Her bloods clean his nerve.
. My prone beef furnishes a seam.
My end letters may cut the sheet.























blood could guard the tip.
gloves spit on the cut.
r sixteen gas drills the lease.
short notch gives up our wheel.
sane meat could plead to our horse.
ir woven rod can speak to the plans.
school will lie for my hay.
tail may compete with his cult.
grim custom may toss at his coach.
rose could hitch to our tile.
SP 3 LST 2 SUB 2
end globe jumped our evil.
good could check on our cross.
r strict strife will break our par.
al cat may kick at my fever.
r shield may crash on the mud.
quacks pant at her tale.
r lawn killed their princes.
gorgeous queen could form by their
igns will bail our mind.















coast dreamt of her capes.
tones ensure a curve.
weak thrusts hitched to your queen.
mistress may toss to the wool.
r harmless boot withdrawwed from a





































9. Our wry ti
10. Their cei





















must glance at his space.
instance would involve their yard.
p stilled a wardrobe.
ling would stress to their deck.
SUB 4
r camps must pick at their cake.
strengths challenge your tire.
frequent scar will doubt at her bump.
ir taut trip inquires of the tones.
knife'choked on our judge.
thread casts their male.
beast observed your unit.
surprise would duck your graces.
stern urge should leave from aur glar




r thifeads rented from their fight.
damp chips should merge with our dawn.
tasks will vote for a text.
r wage touched up her planes.
pure shelfs boost your ant.
scars could fix our taste.
r acid must announce his hands.
r text cries on a wine.
r stock would bid on a clue.













My stark chance break
Our real salt drills
Your net fits in her
My shy ropes will bel
Your lucky talks may
His graveyard killed
The convicts could le
His chests would meas
A gold buys from her





s with my luck.
her cooler.
wrist.








Her best cousins may
Their humble absence
Your nurse could eat































pets adopt the pit.
tenors can claim my c
zest would blame my p
slow strains would bea
deck should brush by
prayer will squeeze b
hat trimmed her stop.
lub.
ig.
r with our coi
our lip.
y their chart.
SP 3 LST 3 SUB 3
The glad glove would march on their wings.
Our prompt hint will invent their strikes.
Our penny pants at her exit.
Her flush loans can train with our card.
A phrase marks up our flag.
Her stiff hat wastes his reign.
Their back will kneel at your quest.
A crowd will fear for the bay.
A pet target hires her code.













Your fresh dentists could win at your rail.
Your rages could tell to a lobe.
Th.e humble roll earned a boot.
Our watch springs at a rope.
Their meadow may shop in the beauty.
The glow may warn your dreads.
A glow should soak in our ramp.
Her safe pot trots on his stockade.
A spine must spring at the brass.
Her thick railroad would ask a tag.
SP 3 LST 3 SUB 5









A show can go for




The lock could poi
Our bold bases sha
My terrains could
10. Her thought state
SP 3 LST 4 SUB 1
your cows.
a fork.
piles up my monk.
froze a steel.
plant by his queens.
nt their costume.
ped your tune.
sing for a file.




















Your remark commits the tour.
His lock should breathe in her cage.
Her wide scar must step by her task.
Her sly grave should pour his lambs.
The hard week should regard your tales.
Our ad will dance with a fly.
Your job guards her snake.
The bedside tied in their curb.
Their wry burn fears for your yells.
Their bell will crash on a guise.
SP 3 LST 4 SUB 2
Her stern roof yi
My kingdoms will
My clever poll si
Your brown bronze
Their pars fulfil
A wise cheek sett
Their lay tosses
'Your dogs will ki
Our burnt concert




s play the steer.
1 her collars.
led with a contest.
a sweep.
ck at our whip.
s converted our bowl.
ill enrich our sentry.
SP 3 LST 4 SUB 3
1. A low troop will.enforce the navies.
2. My pockets pant at her tunes.
3. The plain distance grabbed the stocks.
4. The even charm buys the stockings.
5. Your loose lights pine for her coast.
6. A dollar heated our arch.
7. The plea strikes at his wire.
8. A sum should please his scouts.
9. The trip should pack in my seizure.
10. His cocktail may fear for his breed.
SP 3 LST 4 SUB 4
1. A clear thigh sped by the courts.
2. His fatal work knew of his basin.
3. A pretty cook can serve to our brace.
4. A light welcome should tap our loss.
5. A bunch twisted on your nurse.
6. Our counties piled their bank.
7. Our plans flash by their cures.
8. The palm should unload the guard.
9. The shirt straightened her cape.






















SP 3 LST 4 SUB 5
1. Our free brushes fear for her force.
2. Your faint pint must fight the statue.
3. My bulb could move to the slab.
4. My .large gallon leaves from my seed.
5. The glad stone could learn of our slopes.
6. Our shield calmed his songs.
7. A dark grasp can divorce a wrong.
8. Their fragment missed our approach.
9. Our full blame can give to your toilet.
10. Their rifles informed on their jug.
SP 3 LST 5 SUB 1
1. His left rushes looked at my coasts.
2. The comments would catch their widths.
3. Their fight hurt our tensions.
4. My lush comb retired to the mouth.
5. Our raw skirts can rule for his necks.
6. His stars brought in their tenor.
7. Your battle would rush to our span.
8. Her dense shows must force my sentence.
9. Their wake exerts their unit.
10. Your broad dam should cling on a thread.
SP 3 LST 5 SUB 2
1. Their sparse hold blows on the toe.
2. The deaf stone hitches the seam.
3. A past should receiVe your boss.
4. Our crude pole will brush by my tracts.
5. My side bosses halt at our refund.
6. His quacks may drag to our dishes.
7. My loud bulb can serve to my fruit.
8. Their flash fears for a tense.
9. Her tight cry must complete our stoves.
10. Our throats held in her zinc.
SP 3 LST 5 SUB 3
1. A vast wire repeled my bear.
2. My local fee dares our throne.
3. Their quest paid to your smells.
4. Their exhaust would seek for my answer.
5. Your normal zeal may pant at a ledge.
6. A dim length scrubed with the bureaus.
7. Your fiery rubber will spring at his reading.
8. My myth may house your starts.
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9. Her gaunt grains












bat to his lagoons.
at my dangers.
5 SUB 4
will shape their suite.
may hurry to his abuses.
t clean his point.
guides list on the bag.
uld save our garment.
wishes would pour on a
waist spells your lad.
wall should keep in his
ard dwelled by a tract.
can drift on your gain.
curve.
damage.











His sack bit my midnights.
Their will can correct his birds.
Your gross thought seizes our neck.
My blue knee should speed on your biscuit.
My crucial swing must imply to my blast.
Her brass spots tested her call.
Their prayers must cherish their tires.
Your wants should hear of the coils.
Her role caused an expanse.













Your southern fine seeked her chill.
His wise pine roamed your school.
A wry lace hated the ball.
Her food should rear at my blonde.
Her young note may blame your flies.
My country stopped at their suns.
Their bedroom can whirl on her flame.
Our pilot picked at your reign.
My lucks may grasp at our brush.








Your working link suffers at our dear.
Our garden prays to their bridge.
The thin woodwork must return from our
A lagoon collapsed by your nightmares.













Your eye succeeds at our windshield.
A sure steak must plant by their wines.
A ri'de should reach for a money.
Their nice fragrances can round my game.





















birth would expect a gang.
slim tube wept for your egg.
arbage spared a hunch.
dairy squeezed by your texture.
ir boots parked by the tons.
ock would smile at my message.




im goats cast in his dri
1 judge weeps for your 1
spread learned from the
SP 3 LST 6 SUB 4
1. Their wide princes cou
2. A limp cheer extracts
3. Her loud rocket cooked
4. Their shifts should pl
5. My moving plank should
6. Their bolts may duck m
7. Their thought extended
8. Our view can secure he
9. Your steep plane may c















nt up my sex.
my house.
your ventures.
ead to a despair.




ross by our dock.
her pound.
6 SUB 5
Their scream incured a stick.-
The drug prayed to his taste.
Their pure crafts can knock our hut.
Their run printed a war.
Your bit backed her bluff.
A cow should sell a radish.
Their tones should hand to our lung.
Your tie sleeps at their eves.
Our logs -should nail in their deck.
Your tight lifts must hurt our rage.















Our phase can send their yarns.
My skinny hens could shift with a cabin.
My tame sigh slipped on your drops.
Their satires plead for the slug.
His quaint maze touches up her post.
My monthly traffic can eat with our rotor.
My old trail should charge at her minks.
Their mean screens could doubt at a link.











capes laughed with her cliff.
blames freed a bench.
player wants their boys.
should trail on his greens.
hould feed on her wrong.
meet could vanish from their
claimed the nails.
ust pack your chair.
speeds will curl our plug.













Her green appeal ducked our cliff.
The thumb could bear with their knight.
My firm kid appealed to their mind.
Your casts rebut your bets.
A swift shotgun would treat her tenant.
Her sundry cloths would launch your slots.
The tools open up your load.
His knight may drag to her ash.
His zeals choked on your daylight.













The sale would love their poll.
My truce will name her plaster.
Their shrill boats can divide my speeds.
His obscure half wept for our troop.
His reserve steps in her charge.
Her illness could crack on the thrones.
Your tails trimmed her folks.
Your mortal screen must send to a crash.
Her sad spell may dress our truth.
A choice year will date my steams.





















The will keeps in their offer.
Your woes would exert their follies.
My sly veil gave the desk.
Their stress will drag to a cloud.
Her ledges may buy from his banquet.
My strange joint would know of our times.
My coat pried in a campaign.
A sense dimmed his stand.
A hormone would tumble on our bans.
The glad town charged at a blindness.
SP 3 LST 8 SUB 1
1. Her wool throws at a toy.
2. Their awake lane plants by your board.
3. My ton will place an ant.
4. My rise looked at their love.
5. My brass rate may kneel by his minks.
6. His scandals may glow by my curve.
7. The kids eat with her steels.
8. My shrewd slip sustains our searches.
9. Our glad speed could cancel a length.
10. Her dance must rip their.glass.
SP 3 LST 8 SUB 2
1. My pass killed her pole.
2. A merit feared for my grants.
3. His slugs should mix with her verse.
4. My fan may march to our trails.
5. My myth should combine with her scores.
6. Their fatty churchyards should strengthen
7. Our wry youth could dwell by her nod.
8. Our sweet wind should review his pit.
9. My queer rockets secure his craft.














My shift should spread on the guides.
Their live reaches should await her show.
The dome should bet a male.
A sure team must tax a lens.
Our deaf premieres settle with the mail.
A hard jump must offer to a grave.
Your smart yell can heat my tube.
My mill would focus his monk.
The raw shore will dwell in his phone.
























His odd mount senses her guards.
Their cores must warn their task.
The gaps screen our cart.
His petty hooks must care for the deeds.
Your taste can plant their cop.
Our best gang must view his hands.
Your cliffs yell at our checkbook.
Your motive needed my presses.
His coal should split from her huts.
































My role disclosed her width.
A burnt line should head for a chapel.
The unseen rain glanced at our plan.
Your fierce infield would strike at his t
Her right stops may steal a cent.
Our sharp gum saved up her stroke.
Her reef may delay her route.
Her glares can cause my captain.
The southern blast must review the couch.




His presses indulged in a fool.
His wrath could achieve a strip.
The cute bit must shoot to my mount
Their odd length can crash on the m
The sharp futures will crowd their
My thiefs burn his ear.
A novel cheek coached their plight.
His bazaar climbs on his handfuls.
My far paste will seek for the want







Our cheap sphere may count up the stove.
His true ball may adapt to your haze.
The sound soils must go for my screams.
His mad knee copes with my talk.
Your bright horror cut their empire.
A test cools a sack.
















split from my show.
at their pins.
Id shine on your car.
9 SUB 3
Your lip counted on my fame.
Her coal could beam at his zero.
Her contract shopped for my cream.
The slug stuns your flower.
Their squall gazes at her tune.
Your shield let in her counts.
The boxcar pursued our site.
My untouched routine jumps at our ranges.
Her fruitful slave can wish for the spot.
Our fake presses should sense my hip.
SP 3 LST 9 SUB 4
wool must exist with their sl
hazy grudge could present to
bases would require of his sh
spell should grumble to their
sound shakes at the garage.
r pain switches with his goat.
r stall forces his maids.
aim borrows their booth.
base cloth plunges in her phot







SP 3 LST 9 SUB 5
1. Their clauses lacked their cups.
2. Our class can get by her eye.
3. His resource can score a soybean.
4. His package cracks on the viewpoint.
5. Their sums missed her break.
6. A cute folk should rip the dashes.
7. My swell nation will plan on our tents.
8. A main stud rallies to her progress.
9. My blind cones beat in your wheats.
10. Our hope may creep to your key.









































5. His rooms pray to their swamp.
6. Her grip calmed the depths.
7. Our hormones relieved his cone.
8. The good tea should list on his safes.
9. My side cell loved your maze.
10. The post could merge their clauses.






























ub with your theft.
light up her sandwic
test the axes.
in our ramps.
sink in their league.
hand the gaze. =
is charm.
ir joy.
il on our whiskeys.
h.
SP 3 LST 10 SUB 3
My correct process equalled the bla
His formal vapor must fear his thig
My cheerful heat may stretch on a w
A warm tale would leave the hurts.
My tunnels can guard his tooths.
The wheels cling on her pain.
Your long wounds should thank a qua
A false phrase could scrub with my
Their gold wings file her mean.






SP 3 LST 10 SUB 4
1. Their turtle may help our grams.
2. Their weird taxes will lie to her uncles.
3. His coast fears for his rope.
4. Her sparse mound digs my spirals.
5. Our ink would pour on the rule.
6. A house must bear with her hips.
7. The witty tanks could steal from their pit.
8. His end stern obtains from a knee.
9. A rane served with his wedding.
10. Ky nails hand her seam.
SP 3 LST 10 SUB 5























Their taste scrubed with our bargain.
Her brief excluded the rock.
Their hands cloud their matters.
My clear pie built on your route.
Your splits drank to the part.
Our zests granted to the draft.
Your tan lung should enlarge the press.
The wrong height will argue at the part.
Our lunar guise will squeeze by your wait.











ir end provinces could welcome.her
fresh ghosts stand on your phone.
right trap orders my spreads.
side tract may elect my range.
mere fear contends with her taxi.
odd span holds up a bow.
ir tooth could guide their use.
ir menu can pace on a team.
ir plants phone her tariffs.
s prompt effect extended his pine.
voices.
SP 3 LST 11 SUB 2
1. The fake scent calls to their charges.
2. The garbage danced with your worlds.
3. A shy reign crouches on their fiction.
4. Our long gift will let in my aims.
5. His beam paced on their myth.
6. Your threat may tell the bluff.
7. A swift asset bets her.chance.
8. Our sleeve freezes their thought.
9. The log could pause by our neck.
10. Their left cheer would catch the ruin.
SP 3 LST 11 SUB 3
The apt kid talked of his acts.
Her sound spy merges with her arm.
The rents creep to your schedule.
The gold string should break with my snow.
His moist star spreads on her lacks.
Their curbs bail his folly.
The frozen saint parks at my soap.
His cats should build her spoon.
Your flashes hate your crest.































SP 3 LST 11 SUB 4
1. Our plants would reverse our ropes.
2. Our strict program could direct my brass.
3. Our bulky kick matches with the date.
4. His grand sweaters must speak of a bedroom.
5. A gallant bride could urge my reach.
6. Our ghost pined for our walks.
7. Our snow would tie in a disease.
8. A deep yell would stick to my streetcars.
9. My cautious attires would repel his cuts.
10. Her scarce clay may miss the trust.
SP 3 LST 11 SUB 5
The sorrows can pack
My chief can commend
Our ration stood on h
My breeds insured our
His sundown endorsed
My sad chins will tie
Their real trust tape
. A verse could count o
My cartridge can laug







d up his ground.
n their world.
h at the pursuits.
d their fissions.











Their slight squalls must smell your fold.
Your entire void will go to a prose.
Our low rage will see to his money.
My sum strikes at his slump.
Your paw spends on his drains.
My unfair paintings would cause our sister.
Her tan pairs can learn of your trays.
A waiting dot should focus at the fund.
The wrong tomb taught to our trifle.
Your steep pursuits wasted their par.
SP 3 LST 12 SUB 2
Their railroad asked for
A callous truck can keep
His lone wine sued their
The languages crashed on
The move prevented her c
Their journey backed the
A knot could smell of ou
A front leg may free the






























10. The locks must want my widths.











The gaps march to your points.
Your strange seller could coach her p
Her dread can blow on our reign.
His gaunt speed must touch my plots.
Their lot stems my shutter.
A mast could warn our hostess.
Her fancy bills will bless my need.
Our schemes would look to her grades.
The sadnesses fill in a cap.
The transport visits at her shotgun.
ears.











spear would maintain our bu
urnished your soil.
lover sits on your ban.
n uncles dated your ankles.
pass conforms to your zeros
three plans for our drill.
se scores her safe.
stands for her rust.
wines knock at my marine.
book would let in the fans.
SP 3 LST 12 SUB 5
Their tag learned




The blunt slab ma
Her sole hat will
Our blond eye del
My spear trots on
Our guilts could
of his clip.
ld find your ra
can meet with
t should fit in
may clean your











SP 3 LST 13 SUB 1
round ledge strived for
lush drum twisted on a
cure will toss their cu
proof could block in a
r aware searches freed





















































ld trust in her priests.
his bedside.
to his consents.




































10. His lie could fit
SP 3 LST 13 SUB 3
















de with the harbors.
uld enlist in her barges.
your depths.
up a tire.
A high tile will mail his waxes.
Their fast bath must change by the
His pack lifted up their kitchen.
Your plight uses the section.
The neat mob should guess at your
The sane thumb traced my notes.
My blend files by the beer.
Her ice passes in his glow.
The knife crashed on the states.
campus.
safe.
SP 3 LST 13 SUB 4
Their bus must focus your
His hard noise rents from
Their junior could build
My grave stage could tar
His torsos should speed b
Your worthwhile speech wi
Her wages smelled of his
Our cry paints on your sl
A steep fort commands an












SP 3 LST 13 SUB 5
1. Her shortage may yell at the cloth.
2. Your new preys should run on our friends.
















Their dots will cook for your ads.
Our pulp rang at a range.
Their costly stockings should lift
A speech should approve of your sk
Her cries must practice with your
Her bonds will stretch on his jar.





SP 3 LST 14 SUB 1
Her mile could smile at our bone.
His spark throws at his gross.
A swell accent built for his fist.
My pearl sweeps our roast.
His green ink rushes to their scrap.
An aunt knocked your appeal.
A pin shines on their camp.
A bus would dare their clue.
My sure stalls canceled her cliff.
Their young drafts shine on his bra nch.
SP 3 LST 14 SUB 2
A wild lure should win at their glow.
Their wry victims would compose our s
The sport may score their notch.
The rare tunes could run on their you
Their walking harm will flash by our
My wards wheel in your crime.
My witch wakes my male.
Our fertile nurse wears our hearings.
Their coasts seized their wine.,


















balloon suffers at her margins.
traps your dress.
nt hat touches up his keel.
counts should come to her camps.
es spring at the rag.
site boils their spy.
le clung on my uptake.










































The quest must sh
His pace must bil
The calf will spe
Her vice detected
His lid may speed
An extreme lease
My green lids exc
Your splits would
A flush bell sea
will cut our streak.





fished in her blend.
luded their forest.
show his beam.
rches for a salt.
SP 3 LST 14 SUB 5
Our large shrine can crawl to our sphere.
A fort splits from their sketches.
The long bridge must leave our membrane.
His sweat waits for your radish.
Her mild tub could jump at my brain.
My farms strive for a train.
My hot stride may look at her shade.
The extent can submit my easel.
Their outright coach owed to your circuses.






















Description of Hearing-Impaired Listeners
MF Female Age 53
MF suffered from a moderate to severe progressive
bilateral hearing impairment for approximately 10 years. She
wears a hearing aid in her right ear which aids her in
communicating, but still has substantial difficulty in
anything but a one-on-one communication situation in a quiet
environment. She uses her left ear when speaking on the
telephone (an amplifier is attached to the telephone), and
seems to prefer that ear though she wears the hearing aid in
her right ear. She experiences no dizziness or tinnitus, and
her impairment has been stable over approximately the last
three years.
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VF Fema le Age 51
VF has suffered from a moderate progressive bilateral
hearing impairment for approximately 10 years. She wears a
hearing aid in her right ear which seems to aid her in
communicating in most quiet conversational situations. She
experiences no dizziness or tinnitus, and her impairment has
been stable for several years.
-.
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LF Female Age 24
LF has a moderate bilateral hearing impairment that is
congenital in origin. She may have also suffered from a mild
case of cerebral palsy, that seems to be in remission. She
has a slight speech impediment, but seems to have
well-developed language abilities. She prefers speech to be
presented at very high levels. She wears a binuaral aid that
permits her to communicate adequately in a one-on-one
situation. She does not suffer from dizziness, but would
occasionally complain of tinnitus in the right ear. Her











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Analysis of Variance of Word Level Errors in Type 2 Sentences
Sum of Mean
Squares Square DF F (%) Factor
8.7970 2.932 3 48.1* 9.4 WT
.0002 .000 1 .0 .1 TR
.2358 .079 3 1.3 .1 TRxWT
5.0347 2.517 2 41.'3* 5.3 SP
1.4048 .234 6 3.8* 1.1 SPxWT
.2560 .128 2 2.1 .2 SPxTR
.6723 .112 6 1.8 .3 SPxTRxWT
15.0393 15.039 1 246.9* 16.2 MO
.2569 .086 3 1.4 .1 MOxWT
.0003 .000 1 .0 .1 MOxTR
.0222 .007 3 .1 .2 MOxTRxWT
2.1094 1.055 2 17.3* 2.2 MOxSP
.2133 .036 6 .6 .2 MOxSPxNT
.4490 .225 2 3.7* .4 MOxSPxTR
.2139 .036 6 .6 .2 MOxSPxTRxWT
1.2519 1.252 1 20.6* 1.3 SY
.4714 .157 3 2.6 .3 SYxWT
.0707 .071 1 1.2 -- SYxTR
.1718 .057 3 .9 __ SYxTRxWT
.4882 .244 2 4.0* .4 SYxSP
.3931 .066 6 1.1 -- SYxSPxWT
.3856 .193 2 3.2* .3 SYxSPxTR
.2359 .039 6 .6 .1 SYxSPxTRxWT
.0306 .031 1 .5 -- SYxMO
.1661 .055 3 .9 -- SYxMOxWT
.1705 .170 1 2.8 .1 SYxMOxTR
.3549 .118 3 1.9 .2 SYxMOxTRxWT
.0933 .047 2 .8 -- SYxMOxSP
.6800 .113 6 1.9 .3 SYxMOxSPxWT
.2144 .107 2 1.8 .1 SYxMOxSPxTR
.2710 .045 6 .7 .1 SYxMOxSPxTRxWT
29.8116 9.937 3 163.2* 32.2 LI
3.3370 .371 9 6.1* 3.0 LIxWT
.2863 .095 3 1.6 .1 LIxTR
.3292 .037 9 .6 .2 LIxTRxWT
.1727 .029 6 .5 .2 LIxSP
.9321 .052 18 .9 .2 LIxSPxWT
.3689 .061 6 1.0 -- LIxSPxTR
1.2185 .068 18 1.1 .1 LIxSPxTRxWT
.7593 .253 3 4.2* .6 LIxMO
.5758 .064 9 1.1 -- LIxMOxWT
.5105 .170 3 2.8* .4 LIxMOxTR
.2146 .024 9 .4 .4 LIxMOxTRxWT
.6251 .104 6 1.7 .3 LIxMOxSP
.8741 .049 18 .8 .2 LIxMOxSPxWT




































































































































































































































































































































































































































































































































































































Analysis of Variance of Phoneme Level Errors
Sum of Mean
Squares Square DF F (%) Factor
3.6773 .919 4 45.0* 9.9 PH
5.5583 5.559 1 272.5* 15.2 MO
.3407 .035 4 4.2* .7 MOxPH
2.5068 1.253 2 61.4* 6.8 SP
.6705 .084 8 4.1* 1.4 SPxPH
,7945 .397 2 19.5* 2.1 SPxMO
.1698 .021 8 1.0 -- SPxMOxPH
.1634 .163 1 8.0* .4 SY
.0539 .013 4 .6 .1 SYxPH
.0099 .010 1 .5 -- SYxMO
.0188 .005 4 .2 .2 SYxMOxPH
.1699 .085 2 4.2* .4 SYxSP
.1409 .018 8 .9 .1 SYxSPxPH
.0051 .003 2 .1 .1 SYxSPxMO
.0525 .007 8 .3 .3 SYxSPxMOxPH
15.8441 15.844 1 776.7* 43.6 LI
.5629 .141 4 6.9* 1.3 LIxPH
.3744 .374 1 18.3* 1.0 LIxMO
.0176 .004 4 .2 .2 LIxM'IOxPH
.0219 .011 2 .5 .1 LIxSP
.1513 .019 8 .9 -- LIxSPxPH
.0039 .002 2 .1 .1 LIxSPxMO
.0886 .011 8 .5 .2 LIxSPxMOxPH
1.3888 1.389 1. 68.1* 3.8 LIxSY
.2656 .066 4 3.2* .5 LIxSYxPH
.0328 .033 1 1.6 -- LIxSYxMO
.0163 .004 4 .2 .2 LIxSYxMOxPH
.4660 .233 2 11.4* 1.2 LIxSYxSP
.1329 .017 8 .8 .1 LIxSYxSPxPH
.0282 .014 - 2 .7 -- LIxSYxSPxMiO
.1176 .015 8 .7 .1 LIxSYxSPxMOxPH
.0217 .022 1 1.1 -- TR
.0668 .017 4 .8 -- TRxPH
.0084 .008 1 .4 -- TRxMO
.0179 .004 4 .2 .2 TRxMOxPH
.0728 .036 2 1.8 .1 TRxSP
.1432 .018 8 .9 .1 TRxSPxPH
.0861 .043 2 2.1 .1 TRxSPxMO
.0813 .010 8 .5 .2 TRxSPxMOxPH
.1636 .164 1 8.0* .4 TRxSY
.0420 .010 4 .5 .1 TRxSYxPH
.0133 .013 1 .6 -- TRxSYxMO
.0287 .007 4 .3 .2 TRxSYxMOxPH
.0203 .010 2 .5 .1 TRxSYxSP
.2907 .036 8 1.8 .4 TRxSYxSPxPH
.2582 .129 2 6.3* .6 TRxSYxSPxMO




















PH=Phoneme Class, MO=Mode, SP=Speaker,
TRTr i al







































































































Analysis of Variance of Percent Transmitted Information
Sum of Mean
Squares Square DF F (%) Factor
4.7339 1.578 3 297.7* 30.0 FE
1.8219 1.822 1 343.8* 11.6 MO
.1064 .036 3 6.7* .6 MOxFE
5.8779 5.878. 1 1109.0* 37.4 LI
.0691 .023 3 4.3 .3 LIxFE
.1463- .146 1 27.6* .9 LIxMO
.0448 .015 3 2.8 .2 LIxMOxFE
.7402 .370 2 69.8* 4.6 SP
.1342 .022 6 4.2 .6 SPxFE
.3589 .179 2 33.9* 2.2 SPxMO
.0865 .014 6 2.7 .4 SPxMOxFE
.0083 .004 2 .3 -- SPxLI
.0386 .006 6 1.2 -- SPxLIxFE
.0207 .010 2 2.0 .1 SPxLIxMO
.1096 .018 6 3.5 .5 SPxLIxMOxFE
.0467 .047 1 8.8* .3 SY
.0724 .024 3 4.5 .4 SYxFE
.0006 .001 1 .1 -- SYxMO
.0456 .015 3 2.9 .2 SYxMOxFE
.6353 .635 1 119.9* 4.0 SYxLI
.0126 .004 3 .8 -- SYxLIxFE
.0144 .014 1 2.7 .1 SYxLIxMO
.0027 .001 3 .2 .1 SYxLIxIOxFE
.1096 .055 2 10.3* .6 SYxSP
.07.8 .012 6 2.3 .3 SYxSPxFE
.0008 .001 2 .1 .1 SYxSPxMO
.0909 .015 6 2.9 .4 SYxSPxMOxFE
.1645 .082 2 15.5* 1.0 SYxSPxLI
.0718 .012 6 2.3 .3 SYxSPxLIxFE
.0107 .005 2 1.0 -- SYxSPxLIxMO
.0316 .005 6 1.0 -- SYxSPxLIxMOxFE
(Error Term)
15.6797 .165 95 Total-
FE=Feature, MO=Mode, LI=Listener, SP=Speaker, SY=System
* Indicates statatistical significance at the .95 level.
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APPENDIX H
Percent Phoneme Deletions Relative to the


























































































































































































































































































































































Third Octave Cumulative Levels in Conversational and Clear Speech
MM Conversational Speech
OVERALL RMS = 22 dB below 3v rms
CUMULATIVE PERCENTAGE POINTS (dB below 3v rms)
CHAN 99 95 90 85 75 60 50 40 25 25 10 5 1 MAX RMS
1 77 73 67 62 55 45 42 40 39 38 37 36 34 31 40
2 77 73 69 66 59 44 40 37 34 32 31 30 26 19 35
3 77 69 65 62 56 42 37 34 30 27 25 23 19 12 29
4 79 71 67 65 60 50 44 37 31 27 25 23 19 15 30
5 84 78 74 72 67 59 53 47 38 33 31 27 23 20 35
6 81 73 69 67 63 55 50 44 36 30 27 23 19 13 31
7 81 73 70 67 63 57 52 46 38 31 28 24 18 12 31
8 81 72 68 66 61 55 51 46 37 31 28 24 19 15 31
9 83 73 68 65 60 55 51 47 40 35 32 23 23 18 36
10 82 74 69 66 62 56 52 48 42 37 34 30 25 18 37
11 80 72 67 64 59 53 50 46 39 34 30 27 22 17 34
12 81 74 68 64 59 53 50 46 40 35 32 28 23 17 36
13 91 82 77 73 67 60 56 52 47 43 40 37 32 25 44
14 89 83 80 77 72 67 63 59 53 47 44 40 35 24 47
15 87 82 80 77 73 67 63 60 53 48 45 40 34 23 47
16 100 93 90 87 83 79 75 72 64 58 54 48 39 30 53
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MM Clear Speech
OVERALL RMS = 22 dB Below 3v rrns
CUMULATIVE PERCENTAGE POINTS (dB below 3v rmis)
CHAN 99 95 90 85 75 60 50 40 25 15 10 5 1 MAX RIMS
1 78 75 72 69 62 48 44 42 40 38 37 36 33 29 41
2 78 70 66 63 58 47 41 38 35 33 31 29 26 21 35
3 77 66 62 59 54 47 42 38 33 29 27 24 19 12 30
4 79 68 64 62 57 52 48 43 35 31 28 24 20 14 32
5 83 73 70 67 63 59 55 51 42 36 33 30 25 18 37
6 81 69 65 63 59 55 51 47 38 32 28 23 18 14 31
7 82 70 65 63 59 55 52 48 40 33 29 25 19 13 32
8 82 70 65 63 59 55 51 48 41 34 30 25 19 13 32
9 84 74 68 64 59 54 51 48 43 37 34 29 24 18 37
10 84 75 68 64 59 53 50 47 42 37 33 29 24 18 37
11 83 72 65 61 56 50 47 44 38 34 31 27 22 16 34
12 83 73 67 62 56 50 47 44 38 34 31 27 21 16 34
13 95 83 76 71 64 57 54 50 45 41 38 35 29 23 41
14 91 84 79 75 69 62 58 54 47 42 40 36 28 20 41
15 88 82 77 73 67 60 56 52 45 39 35 31 26 18 38
16 102 95 90 86 80 73 68 63 54 45 41 37 31 24 44
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MP Conversational Speech
OVERALL RMS = 22 dB below 3v rins
CUMULATIVE PERCENTAGE POINTS (dB below 3v rms)
CHAN 99 95 90
1 77 70 66
2 77 71 68
3 76 69 65
4 78 71- 67
5 83 76 72
6 80 74 70
7 79 70 66
8 80 71 67
9 82 74 70
10 82 75 70
11 82 74 69
12 83 75 70
13 91 81 75
14 89 83 80
15 87 82 80
16 99 92 87
85 75 60 50 40 25 25 10
62 53 44 42 40 38 37 36
65 56 40 36 34 31 30 28
61 54 41 36 33 28 25 23
64 57 47 42 38 32 28 26
69 64 56 52 47 38 31 28
68 64 57 52 47 39 33 29
64 60 54 50 46 39 32 28
64 60 55 52 48 41 35 31'
67 63 58 55 51 44 39 35
67 62 58 55 51 44 39 35
66 62 57 54 50 43 38 34
66 62 57 54 51 46 41 38
71 65 59 55 52 47 43 40
78 73 67 62 58 51 44 40
77 73 67 64 60 53 42 38
84 80 74 70 66 58 49 43



















































OVERALL RMS = 23 dB below 3v rms


















95 90 85 75
76 74 71 59
74 71 67 58
71 66 62 56
72 67 64 59
74 70 67 63
73 70 68 64
72 68 65 61
73 68 65 61
77 72 68 64
78 73 69 64
77 72 63 64
76 70 67 62
31 74 69 64
84 80 76 70
83 79 74 68
92 86 82 75
60 50 40 25
48 45 43 41
45 40 33 35
45 41 37 31
50 45 40 34
57 53 47 38
58 54 49 40
55 52 48 41
57 54 51 44
59 56 53 47
59 56 52 45
59 55 52 44
57 53 50 44
58 55 51 44
62 58 55 50
82 58 55 49
69 65 61 53



































































OVERALL RMS = 22 dB below 3v rns
CUMULATIVE PERCENTAGE POINTS (dB below 3v rms)
CHAN 99 95 90
1 76 69 63
2 78 73 69
3 77 71 66
4 80 73 69
5 84 78 74
6 81 74 71
7 81 74 70
8 80 74 70
9 82 76 72
10 81 76 72
11 81 75 72
12 81 76 72
13 90. 82 77
14 88 83 81
15 86 82 80
16 99 93 90
85 75 60 50 40 25
58 50 41 39 37 35
65 55 40 37 35 32
62 54 39 34 31 27
65 57 46 42 37 32
71 66 58 52 46 37
68 64 57 52 46 38
67 63 57 52 47 39
67 63 57 53 48 40
69 65 60 56 52 45
69 64 58 54 50 44
69 64 59 55 51 44
69 65 59 56 52 46
74 68 62 59 56 52
79 76 72 70 67 60
79 76 73 70 67 62
87 84 81 79 77 72
15 10 5 1 MAX RMS
34 33 32 30 27 37
30 29 28 25 22 33
24 22 20 16 13 27
29 27 24 19 12 31
32 29 26 22 18 34
33 29 25 19 15 32
34 31 27 21 15 34
33 29 25 20 14 32
39 36 33 28 21 40
40 37 33 26 18 39
40 37 33 28 21 40
42 39 36 31 19 43
48 46 42 36 27 48
54 49 44 37 25 50
55 50 45 .38 26 51
64 59 54 47 35 60
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MS Clear Speech
OVERALL RMS = 22 dB below 3v rmis
CYMULATIVE PERCENTAGE POINTS (dB below 3v rms)
CHAN 99 95 90 85 75 60 50 40 25 15 10 5 1 MAX RMS
1 78 '76 73 69 57 43 40 39 37 35 35 33 31 26. 38
2 80 76 72 69 59 42 38 36 34 32 30 23 26 23 34
3 79 73 68 64 56 43 38 35 31 28 25 23 19 14 30
4 81 74 70 66 59 49 44 39 32 28 26 23 18 15 30
5 85 79 75 72 66 58 53 48 38 34 31 29 25 19 36
6 86 75 71 68 64 58 52 47 38 32 28 24 20 16 32
7 83 74 70 67 63 57 53 48 39 32 28 24 19 13 32
8 83 75 71 68 63 58 53 49 40 33 28 24 18 12 31
9 85 ;8 73 70 65 60 56 52 45 39 35 31 25 18 38
10 84 78 74 70 65 59 56 51 45 40 36 31 24 18 38
11 83 77 72 69 64 58 55 50 43 37 34 30 24 18 37
12 84 77 72 69 64 59 56 52 45 39 36 32 26 19 39
13 95 86 79 75 69 63 60 57 52 47 44 40 34 27 47
14 92 86 83 80 76 70 67 64 56 50 46 41 34 27 43
15 89 84 81 79 75 70 66 62 55 49 45 41 35 38 48
16 102 97 93 90 86 81 78 75 68 60 56 50 43 33 57
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APPENDIX P
Percent Correct Scores for Plosives in









































































































































Analysis of Variance of Percent Correct Scores for Plosives
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